[MPOBJIEMbBbl BHETAJJAKTHMYECKWX HCCJIELOBAHHWUN

B nacrosmeM Aoknage MBI pacCMOTPHM OCHOBHBIE (PaKThl BHerajax-
THYECKOH acTpoiioMHH. [TOCKOJBKY IipaBHIbHOE NPEACTABJEHHE O BHEIIHHX
3BE3JHbIX CHCTeMax—TaJlaKTHKaX YCTAaHOBH/A0CH B HayKe JIHIIL OKOJIO CO-
poKa JeT Hasal, MHOTHe (QYHIAMEHTAaJbHbie BOIPOCH, OTHOCAIIHECS K
MHDY BHEIIHHX TaJaKTHK, OCTaloTcsi HepellennbiMu. [lostomy B HacTosinieM
JOKJajde Mbl GOPMYyAHPYeM psA npodaeM, KOTOPbIe KaxKyTcs HaM HaHOoJce
CYULEeCTBeHHBIMH sl AaJbLHEHIIUX BHeraJakTHYeCKHX HccaeaoBanuil. Ilpu
TOM MBI OyJeM CTapaTbCsl HE CJAHUIKOM VAAJASITbCS OT (DAKTOB H KacaTblsl
NPEeUMYILCCTBEHHO TeX Npo0JeM, paspelleHie KOTOPBIX NPEeACTaB/IACTCS
OCYLIECTBHMBIM B 0003pHMOM OyayuleM C [iOMOIULIO HMCIOUIHXCHA CPEACTB.

Kak u3BeCTHO, BHeraJakTHUeCKasi ACTPOHOMHS COMpHUKAcaercs ¢ Koc-
MOJIOTHER, T. €. ¢ TEOPHSMH, NBITAOIUMACH oNucaTh BCeleHHYIO B LEQJIOM.
ITU TEOPUM HECOMHEHHC ITPHHOCST H3BECTHYIO MOJb3Y, TOCKOJAbKY B HHX
HCCHEAYIOTCS HEeKOTOpble pelleHHs] VDaBHCHHI OOLIell TeOPHH TATOTEHHS
DiHmTellKa H CTABHTC BOMPOC O CPABHEHHH ITUX pPellcHHl co cBOHCTBA-
MH Habmaicgaemoll wactd BeescHuofi. BMecte ¢ TeM  OHH 4acTO CJAyXKar
apeHofl s oYelb rpyObIX ynpouteHnii u GesyAep:KHEbIX 3KeTpanossiuii. B
HACTOSIEM JOKJAALe Mbl He CMOXEM KOSHVTBCS aHa/lu3a 3THX TeOpHii n
BONpOCA HX JajbHEHIIero pasBHTHS, XOTsl CUHTAEM, YTO KPHTHUECKHH 00-
30p BBINOJHSAEMBIX B 3TOil o6sactn paGor OGbin Gbi BecbMa HeHHBIM. Tev
He MeHee (GaKTbl ¥ 11POGJAEMBI, KOTOPBIC 3&TPOHYTHI HHKE, AOJKHBI HMETH
3HaueHHe TaKKe JJisT KOCMOJIOTHUECKHX TeOpHil.

I. TJIABHEMIUME ®AKTBI, CBSISAHHBIE C PACHPEAEJIEHHUEM
BELWECTBA BO BHETAJIAKTHUYECKCGM TIPOCTPAHCTBE

OfHUM H3 CBOICTB OKPYIKalOIlero Ha> Mupa sBJAfeTcd TO, 410 GOJb-
112 4acTh HAGJI01a€MOr0 HAMH BellecTsa cocpefoToueHa B 3se3fax. Jpy-
rie OGBEKTH COAEPKAT JHIIL Heboablny wacTh Beefl mabiaiojgaemofi Mac-
CHI.

BaxHelilugM ¢GaktoM BHEraJaKTHUeCKC aCTPOHOMHH aABJfercs TO,
yToO TOMABJSOLEe OOJbLIMHCTBO HAOMIOA4CMBIX 3BE3A B CBOWO 0OdYepelb
BXONHT B COCT4B THUTaHTCKHX 3BE3JHBIX CHCTEM, HOCAUIHX HasBaHHe Ta-
JIaKTHK.

Pasmepbl raJakTHK M YHCACHHOCTL 35E3/IHONO Hace)enust B HHX Bapbii-
_pYIOT B HeoGbluaiiHo WHPOKHX mpeienax. CBepXrHraHTCKHe raJakTHKH TH-

Problems of Extra-Galactic Research. Jlekiyn no unpurnawensio (Invited Discour-
ce) na Temepaapuoii Accambree MexayHaporuoro actpoHomuueckoro cowsa (MAC) s
Bepxan (aamdpopuns, CUIA) 21 aprycra 1961 r. Ouydaukonana s tpytax MAC: Transec-
tions of the International Astronomical Union, Vo!. XIB, Academic Press, London,
New York, 1932, p. 145. 3necs nevaraercs no pycckoMy usaanvs (Bonpochl KOCMOIOHHH-
1. VIII, AH CCCP, M, 1962. ¢. 3) ¢ HE3HAUMTCALIBIVI H3MEHENysiNH B COOTBETCTBHH C
AHTTHICKHM OPHI HIAAOM,



Buerasaxruueckas acTpoHOMHSI 43

na Tex JBYX HauboJjiee sPKHX TajiakTHK, KOTOpble HaXOAATCS B LEHTpS
ckoriennst B Bosocax Bepounku (NGC 4874 u NGC 4889), umeor ¢o-
Torpauueckiie abCoMIOTHBIE BEJHUMHDB, JOXO/sliHe 10 —22™, u comepiKar
COTHH MH/UIHAPJAOB 3BE3J, B TO BPEMsl KaK KapJHKOBbIE CHCTEMbl THIA
ranakTuku B CKyJbNOTOpe HMEIOT abCOMIOTHLIC BeJTHYMHbI nopsigka —11 ™0
H COJepIKarT, I0-BUANMOMY, JIHIIL HECKOJNLKG MHJJMHOHOB 3Be3n. K kapuau-
KOBLIM TaJlakTHKaM INIPHMBIKAIOT, OJHAKO, CHCTeMBl elle 6oJjiee HH3KOU cBe-
THMOCTH, KOTOpBble MOTYT OBITb HA3BaHLl CYOKapPJIHKOBLIMH TajJaKTHKaMH.
ITpencraButesieM Takux cHCTeM siBjsgercst ranakruka B Kosepore, oTkpbI-
tas 1IBUKKH n uMeroliast abcoIoTHYI0 QoTorpaduyeckyo BeJHUHHY TOPS-
Ka —6™b. Caeayer AyMaTb, UTO 3Ta CHCTEMA COJEPKHUT, camoe GoJblilee,
HEeCKOJIbKO JeCATKOB ThicAu 3Be3A. Taxum obpa3oM, 3Ta cucrema Gosaee
yeM B JecCfiTh MHJJHOHOB pa3 OejiHee CBEePXTUraHTCKUX TajlakTHK: Gojee
TOr0, MO YHCJAY 3Be3J OHa YCTyliaeT MHOTHM LUAQPOBBIM 3B€3JHBLIM CKOILJIe-
HHSIM.

UTo Kacaercss AHAMETPOB TaJaKTHK, TO OHM, K&K NPABHJO, 3aK/JIIOUEHb
B npeaenax or 50 000 nc pas cgepxrurauten o 500 nc aas cybxapaHKOB.

I'nrantckide U CBepXTUraHTCKUE TalnakTHKd ¢ auaMerpamu ot 5000 o
50 000 nc HCH3MEHHO UMCIOT BBICOKYIO HOBSDXHOCTHYIO SIDKOCTbL (BBILUE, Y2M
24m0 na 1 KB. ceK. AYrH), a TakxkKe OOJALUIVIO KOHUEHTPAIlHIO CBETHMOCTH
K LCHTPY.

Cpeny KapJauKOBHIX TaJaKTHK BCTPEUaloTcs Hapsaay ¢ OOBbeKTaMIl,
HMEIOIIHMH BBICOKYIO NOBEPXHOCTHVIO SIPKOCTh, TakXkKe U OOBCKTBI HHU3KOII
NOBEPXHOCTHOH ApKocTH. OJHAKO CVUIECTECHHO, UYTO CpPEAM KapJaHKOBBLIX
rajlakTHkK Hapsay ¢ CHCTEMaMH, HMeoNMH OO0JbILIOH I'paJiHeHT IOBEpX-
HOCTHOM $IPKOCTM OT Kpas K LEHTPY, HMCICTCS CHCTEMbI, Y KOTOPBHIX 3TOT
rpajiieHT OueHb MaJj, TaK UTO Ha CHHMKAX Takajd cucTema HpelcTaBiIsieTcs
MOYTH PaBHOMCPHBLIM JTHCKOM.

[TpuMepaMi radaktik, 00Ja]alolWiX MadblM T'PaHEHTOM TVIOTHOCTH H  BXOMSILAYR
B Mecrnyto Tpynny, ssusiioresi otkpuitele IlIsmin kapankosple 3Be3ilble CHCTEMBI B
Ckyabntope n Ileun. ITopepXxuocTHEeE APKOCTH 3THX CHCTeM HeoObuaHHO HH3KH. B Kasn-
pefimteM baajge rnokasad, 4to mpuHajfexaiue k Mecrnoii Tpynne rasaxtuku NGC 147
u NGC 185 rTakke uMeT Madaeili rpanuent naorioctd. I[loBepxnocTiast ApKOCTh ¥
3TOHl Mapnl TaJakTiK 3HadHTe]bHO Boiie, yeu v cpcrem B Ckyasnrope u ITedn. ITpomte-
KYTOUHOE 3HaueHHe IIOBEPXHOCTHOH spKoctTd uMeior ABa udeHa Mectnoit I'pynnbi: Cex-
crant B (96773, 57047, 1650) n Jlem 2 (10P€5m8, +12°337, 1950). Bmecte ¢ Tem y
HHX TPajHeHT IUIOTHOCTH Takxe Mal. B ckomienri [Jesbl BCTpewaercst GOJbBLIOE YHCI)
06BEKTOB HH3KO HOBEPXHOCTHOH SIPKOCTH € MajiM TpajHeHTOM mJI0oTHOCTH. Hekoropsie
H3 HHEX [0 CBOWM JHHEHHBIM pa3MepaM TpuGIHKAIOICH K CPeJHHM IO BeJMUHIE TaJlakTH-
kaMm. Hanpumep, radaxtuka 1C 3475 B cwomiedin B Jlese Hapsijly ¢ BecbMa HH3KOI
TOBEPXHOCTHO SIPKOCTBIO 06JaJdeT HHYTOKHBIM FPajHEeHTOM IJOTHOCTH, a e€e JHaMeTp
gocturaer 5000 mc. TakuM oOpa3oMm, 3Ta TajlakTHKa II0 CBOMM pa3MepaM HaMHOIO TNpeBoO:C-
XOANT awuaJjoruutsie ofbvextst Mecrhnoit  [pymisi

Tem He MeHee CJAeAyeT OTMETHTb, UTO OTHOCHTCHBHO OOJplIHE 1O pasMepaMm o06%-
eKTHl C MaJjblM TIpPajlHEHTOM ILIOTHOCTH M HH3KOH TICBEPXHOCTHOH SIPKOCTHIO OYEHD DPeAKH.
Tak, HaHpHMep, B H3BeCTHOM CKONJeHHH B Pake Han6oJpliasi K3 NOLOGHBIX TaakTIid
HMeeT JeHelnwi#l auamerp oxodo 2500 .

Tor (]’)HKT, 4yTto J1oJaBiasioniee GOJBIIHCTBO 3BE3/l BXOAUT B COCTaB
rajJakTHK, npnoﬁpeTaeT-my60xoe 3HaYyeHHe, ecJaud Mbl NIPHMEM BO BHHMA-
Hue, 410 B IHCPBOM HpHﬁJIH}KQHIfIH ranakTuky ABJAKTCSA H30JHDPOBAHHLIM I
Apyr Ot apyra cucreMaMmi. O0biuHO paccrosiltie Mexay COCeAHUMHU raJax-
THKaMH1 BO MHOTO pa3 TM[PCBOCXOAUT HAHAMETPLI HX LEeHTpaJibHbIX Haubo-
Jiee TIOTHLIX uacTell. Bmecrte ¢ TeM oTAajicHuble OT HEHTPA H KpaﬁHe paz-
PeKCHHBIC YalTH TFaMakKTHK HHOTAA Jazke NpGHUKAT APYr B Apyra. Hap;{—
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Ay ¢ 910l TOmOTpaduUecKOil H30JHPOBAHHOCTBIO Mbl JAOJKHB OTMETHTH Hd-
HaMHUECKyl0 3aMKHYTOCTb TafaKTHK Kak 3BesjaHblx cucreM. Ilox auna-
MHUECKOH 3aMKHYTOCTBIO MBI IOHHMAeM TO CBOHCTBO, UTO [ABHKEHHs 3Besi
B KaXAOH TrajakTHKe OIpelessloTcs B OCHOBHOM HX B3aHMOJEHCTBHEM C
COBOKYIHOCTBIO APYIHX UWIEHOB TOH Ke rasaktuxd. OTMeTHM, BMecTe ¢
TeM, YTO 39TO YCJOBHE HAHHAMMUYECKOH 3aMKHYTOCTH BBLIIOJHSIETCS JUIUL B
HEKOTOpOM TNpHOJMKEeHHH. B3aumuble BO3MylIeHHs OJM3KHX APYr K APYry
3BE3JHBIX CHCTEM, BHIOPOCHLI M3 LEHTPaJ]bHLIX yacTell rajakTHK, O KOTOPBIX
peub Oyler HHiKe, ABIAAOTCA CAydasiMi SONBIUETO HJAH MEHBLIEro Hapyuie-
HHS 3aMKHYTOCTH.

ITono6HO TOMY, YTO 3Be3AbBl BXOAAT £ COCTAB TafaxkTHK, ladaKTHKU
B CBOIO O4epeldb BXOAST B COCTAB TAKHX CHCTEM Ta/aKTHK, KaK CKOIMJIEeHI
raJIaKTHK, TPyIbi TajdakTHK H XPaTHBIC TaJakTHKH.

Ecan paBa JecartuieTHs Hasaj] NPHHAMAJAOCH, UTO IMOMHMO CKOIJIEHHI
U TPyNO TaJakTaK cyliecrsyer obliee roje, KyAa BXOAHT 6OJbUIHMHCTBO
ranaktuk (nogo6Ho TOMY, Kak B Hauleli sBesAHOI cucTteMe umeercs obuiee
3Be3/HOe I10Jie, KyJa BKpaMJeHbl CKOMJEHHA U acColaluH), TO B HacCTOsd-
llee BPeMsi caMO CYIIECTBOBaHHE 00wIero rnoJisi HaXOAUTCS MOA COMHEHHEM.
Bo Bcaxom cjiyyae B OTHOIIEHHH raJjqaKTHK BBICOKOH CBETHMOCTH MOXKIHO
YTBEPZKAdTb, 4TO NOAaBJAoOLlce OOMBUUIHCTEO HX BXOAMT B COCT4B CKOI-
JeHHH, TPymn M KPaTHBIX CHCTEM.

Ha6monaeMble HaMH CKOIJIEHHSI pasi/igioTcs Ha jABa THha: cdepHyec-
KHe CKOILICHHS ¢ TPABHABHBIM, CHMMETPHUHLIM DPACHPCACICHHEM TajaKTHK
OKOJIO IIEHTPa H CKOIJICHHs HernpapuibHeil Gopmbl. Hacesenne cdepuyec-
KHX CKOIJIEHUH COCTOHT B OCHOBHOM H3 3JJIHITHUECKHX TajakTHK. Paccesn-
Hble CKOMJ/IEHHS COJAep:KaT BHICOKHIT IpOUeHT cmnupagdeid. K paccesHHbM
CKOIIJIEHHSIM TECHO NPHUMBIKAIOT TPYIIBl TaJaKTHK, NoxoOHbie MecTHO#
[pynne wau rpynnam Bokpyr M 101 u ML

Tak, Hanpumep, rpymibl rajgaktvg, csszandple ¢ M 101 u M 81, ¢ak-
THUECKH He COAEpPKaT HH OLHON 3JAMNTHYCCKON rajakTHku. OMH COCTOST
TOJBKO M3 COHpaJjiefi W HEeNpaBHJAbHLIX TaldakTHK. ['pynna rajakTHK B
CkyJabnTope, rccaefoBanHas ae BokyaepoM, COAEPIKHT TOJIBKO TalaKTHK!
tMna Sc u HenpaBuiabHble. Hama MecTtnas Ipynna TakiKe He COACPIKHUT
SJJHIITHYCCKUX FadaKTHK BBICOKOH CBETHMOCTH, HO B HEil HMEITCSi 3/JHII-
THUeCKHE TaJaKTHKH HH3KOH W yMepeHHON CBEeTHMOCTH.

HuTepecno oTMeTHTh TakiKe, yto Hama MecrHas I'pynna no cyuecrtsy
COCTOHT H3 IBYX OUYeHb HeBOMBIIMX IPyMil, TMPHOIMKAIUHUXCA 0 CBOUM
maclTabaM K KpaTHBIM rajaktukam. Ilepsas rpynna comepxut Hawy ['a-
J1aKTHKy, ABa MarennaHospix OO6/naka H, MO-BHAHMOMY, HEKOTOpble ra-
AakTHKE Tuna cucteMel B CkyabnTope. Brepas rpyina COXEDPXKHT TyMaH-
HOCTh AHJpOME/Bl C ee ueThipbMsi cnyTHHkamun 1 M 33. OnHaxo Takoe pas-
JeJieHHe MOXKHO CUMTATh YCTAHOBJEHHBIM JIHUIb /ISt TaJdakTHK BbLICOKOLN
U yMepeHHOHl CBeTHMOCTH.

He uck/amoueHa BO3MOKHOCTB, UTO Bee rpocTpancTBo MecrtHoft I'pynnnl
34TOJHEHO KapJHKOBBIMH rajgaktukamu. JloOaBuM, U4TO nosHas Macca Beefl
Mecruofi [pynnel onpeienseTcs B CCHOBHOM ABYMS TaJlaKTHKAMH, SBJsH0-
IIMMHCS] IO CYILECTBY LEHTPaMH 3THX ABYX HOArpynm, T. e. Maccoit M 31 u
maccoil Hawell [anaktuku. B cBoto ouepein, Gorarsie CKGIICHUS IalaKkTHK,
cofepKaiiue OOJbIIOE YHCJIO UICHOB, HHOIJA BCTPRYAIOTCS MO JBOE, IO
Tpoe, ©6pas3ysd KpaTHbIC CKOMJIEHHS TallakTHK.

Bhille YKa3bBaJOCh, UTO TAJAKTHKH, KaK MPABHJO, SIBASIOTCH H30-
JHPOBAHHLIMH APYr OT jpyra 3se3AupiMit cucTemamu. OjiHako 3aciayxKu-
BAlOT BHHMAHMS CJAyYaH, KODAa 3Ta HM30JAHDOBAHHOCTL Hapymaercda. Ot
METHM 34€Cb TPH KaTCrophuu TOJOOHLIX GOHLEKTOB:
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a) Bsaumocelcrsyroujie earaxTuku. DTo Te caydau, KOrga JBe ra-
JaKTHKH HaXOASTCH OJH3KO APYr K JAPYTYy H LPHUCYTCTBHE OJHOH CEPbe3HO
BJHUSIET HA CTPOCHHE ADPYTOf -rajsakruku. MHOrouuc/eHHble NpHMepnl B3a-
HMOJEHCTBYIOIHX TaJakTHK npuBepeHbl B Arsace Boponuosa-BenbsMuHO-
Ba*. [Ipu 5TOM BO3MOKHBI JBa TOJKOBaHHsA HaO0JIOLaeMbiX B3auMojeil-
cTBHil: 1) npHAKBHBIE BO3AEHCTBHA H 2) pasje/eHHe COBMECTHO BO3HHKILHX
JBYX TajakTHK. B 1nociaenneM caydae na@JjiojaeMmble «B3anMO/ICHCTBHSI»
cJelyeT paccMaTpHBAThL KaX IOCHEIACTBHA Npouecca JeJeHHs.

6) ITapel eaaarkTuk, CB3aHUBE MOCTAMH HJM lepeMblykamH. MHuoro-
YHCJIEHHBIC TPUMEpPBLl 3TOTO poja npubegeHsl B crarhax Llsukku. ITpousse-
JIEHHBIC TIOCACJHHM HCCACAOBAHHS I0Ka3aJ4, 4YTO YKa3aHHbIe IIePeMblUKU
coCTOAT M3 3Be3j. Hapsiny ¢ mepembluKam4 HaOJ/IIOAAQTCs CTPYH, BBIXOISI-
Lige M3 HEeHTPaJbHLIX obaacTell HEKOTOPHIX C(PEPHUECKHX TaJlaKTHK, KOTO-
pbie comepxat B cebe ToJybble CrYHICHHA, ABJASIOUIHECS KAPIHKOBBHIMI
raJakTHKaMH.

K unciay TajsakTHK BBICOKOIl CBETHMOCTH, H2 IL2ITDAJABLHBIX OGJacTed KOTOPHIX BHIXOALT
eTpys, cogepxaliasi B cebe roayOwe crvienus,  ormocarcst NGC3561 n IC 1182

~

[Toayuaercsi, uro cTpyst Kaxk Obl coefuHsieT OOMABIIYID TAJaKTHRY ¢
KapJHKOBC{I, HAOMUHAS NEPEMBIYKY. B 971X cayuasax Helb3ss COMHEBATHCS
B TOM, UTO KapJHKOBas rajakTHKa OTAE]Ni1ach OT LEeHTPaJbHOro sApa
OCHOBHOI rasakTHRU. ITostoMy Kakercst O6C.ee NPaBAONOLOOHBIM CUHTATD,
4YTO MOCTBI U TEPEMBIUKH ABJSIOTCH BOOOIIC DPE3yJbTaTOM T'eHEeTHYeCKOTd
npoiecca BO3HHKHOBEHHST ABYX TafakTHK K2 OJHOIL

B) Paduoearaxrurxu. Kak u3BeCTHO, 3 OTHOUIEHHH PaJHOTAJaKTHK Obi-
JIO BBICKA3aHO MNPEANOJIOAKCHHE, UTO OHH SIBJASIOTCS Pe3yJabTaToM Ccayuyaii-
HOTO CTOJIKHOBEHHMSI Mapbl HE3aBHUCHMBIX 3Be3JHBIX cucteM. JomyckaJoch,
4YTO SHEPLHUsl PajMOU3JAYUCHHUST UMEET CBOUM HCTOUHHKOM SHEPTHIO CTOJKHO-
BEHHS JBYX Ta30BBIX MacC, BXOMSILKX COOTBETCTBEHHO B KaxAyK H3 ra-
JakTHK. @aKTH, OAHAKO, IPOTHBOpEYAT 3TOH runorese. Bee gaHHble roBopsr
B NOJIb3Y TOrO, YTO PajHOraJaKTHKH SIBJSIKTCS HCKOTODBIM, MOMKeT ObITh
OUeHb KOPOTKHM, 3TaloM B IIPOIECCe BHYTPEHHETO pPa3BUTHSI TaJaKTHK
OYEHb BBICOKHX CBEeTHMOCTEH (rajakTHK-CBePXTHI'aHTOB).

[To-BuauMOMYy, paauou3yuaTesbHass aKTHBHOCTL TaJaKTHK TECHO CBs-
3aHa C BO3HUKHOBEHHEM B HHX HOBHIX 06pasoBaHHil THNa CryueHud #
cTpy#i (BEIOpachiBaeMbIX M3 [EHTpPA), COHPAJEHBIX PYKAaBOB U JaxKe IIeJBbIX
HOBBIX TajakTHK. MHBIMH CJOBaMH, B HEKOTOPBIX CJydYasX HIer Mpouece
JleieHHsT siipa TaJaKTHKH ¥ BO3HHKHOBe!iWsT HOBOHW TaJsIakTHKH B Henpax
CTapOﬁ. HOBTOMY JacTO paddOraJakTHKH $BJSIOTCA CBEPXTECHBIMH CHCTE-
MaMH, COCTOSIIHMH H3 CTapoil rajakTHK® 4 HOBLIX 00pasoBaHHl, mpuueM
nocaeaHue Hab/0nar0TCs OOBIYHO elle TOTPYXKEeHHBIMH B CTapylo ranak- -
THKY.

Caneayer OTMETHTh, UYTO BCe IepeUHCJICHHBIE BBILIE BHIB HapyLIeHHA
H30JIHPOBAHHOCTH TafakTHK HabJ10AaloTcd JHLIbL Y HeboAbIIOn f0au of-
IIero 4YHcaa ranakTuk. EcTh MHOrO OCHOBaHHii AyMaTh, YTO 3TH HapyLIeHH:
UPOUCXOAAT JIHIUL Ha ONDEACIEHHOM 3Talle pa3BUTHS TaJdakKTHK, TOrIa,
KOTJa BO3HHKAIOT HOBLIE TaJaKTHKH.

HecMoTpss Ha TO, 4TO B H3YYEHHH MPOCIPAHCTBEHHOTO pacnpeieseHHs
FaJlakTHK MOCTHTHYTHI CePbe3Hble YCMeXH, MHOTHe BaiKHeHlIde BONPOCH
OCTaIOTCsl  HepelleHHBIMH. OTMETHM HeKOTOPble U3 HHX: 06pasylT Ji
CKOIIJIEHHsI TAJaKTHK B CBOIO Ouepelb CHCTeMbl 6o/ee BBICOKOTO TMO[PSIIKa
THIIZ CcBepXcKomeHuit wuaum CynepranaxTuku?

* Bopotyos-Beavamunos 5. A, Arnac B3auMoielCTBYMOWHX raiakTuk. M., 1960,
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Hecomnenno, uro nama Mectnast I'pynna Bxoaur B cocras HEKOTOPOi
TPYONBl CKOMJICHHH, B LEHTPE KOTOPOIl, B KadecTBe ce sjApa, HAXOIUTCS
Gonbwoe cxomsienne B Jese. dra Gobluas MPOCTPAHCTBEHNAS IPYIITHPOS
Ka Obuta HassaHa Je Bokysaepom Cyneprasaxruxoii. Ee pasmepsl nopsii-
ka 20 man me. Oguako Mbl [I0Ka HMYEr0 HEe MOXKCM CKasaTh O JHHAMM-
UECKOM €MHCTBE 3TOH CHCTEMBl MM O HAMNYHH CHJ, KOTOPLIC MOMJIH Gbl
NOJJEPKHBATL TaKOS &IHHCTBO.

Bwmecte ¢ Tem BecbMa HHTEPECHO, UTO CYHICCTBOBAHIE CKOMABKO-HHGY b
GOJIBIIOTO YHC/Ia TOACOHLIX CYNMCPraslaKTiK BOBCC HE OpOCaeTesl B raasa
NpH H3YUCHHU pacnpeieseiust rajlaktak na HebGechoit cdepe. Ilpu pac-
CMOTPCHHH 3TOrO BOINPOCA HAAO YUYeCTh, OAHAKO, CYUIECTBOBAHHE ABYX MblC-
JIUMBIX BO3MOZKHOCTE. 1) TIPOMCKYTKH Mex 1y CynepraaakTHKaMi BCJH-
KH 10 CPaBHEHHIO C JHAMETPAMH CAMHX CyNeprajJakTHK H 2) 3TH npoMe-
KYTKH TOTO K¢ MOPSIAKa, UTO M JAHAMCTPLL CyHeprajsaktuk. B nepsom ciy-
yae MHOTHC M3 TaKHX CYileprafiakTHK JOJIXKHDI YETKO HabJuIofatbhes B 1po-
eKIMH Ha HebGecHYI0 cdepy B KauecTBe H30JUPOBAHHLIX 06pasoBaHHii. Bo
BTOPOM cayuae Mpl OyiaeM HaOJiloAaTh B HPOEKIHM Ha HeDO B BHAS H3N-
JIUPOBAHHBIX CHCTEM JHIIL HeGOJbIICE YHCIO TNOAOOHLIX 00pazoBanuil
MPU NMOBEPXHOCTHOM H3YYCHHH BOMPOCA TPYAHO OYJCT CACAATL 3aKJOUC-
HHC O CYWRCTBOBAHHM JAJCKHX CYUCPragaKTHK.

Habaioaenus aalor npaMoce ykKasanie Ha HEPABHOMEPHOCTL B paclipo-
HAGJEeHHH CKOIVICHHH H IPyNN rafakTHK, YTO B H3BECTHOH CTENEeHH MOIKeT
ObiTb OOBACHEHO CYLIGCTBOBAHHEM CyleprajgakTik. Bmecte ¢ Tem MOKIHO
CUMTATh, YTO Mbl HabJI0aen BOJI3H OT HAC JHUIL HECKOALKO HZ0HHPOBal-
HBIX 00JIaKOB, COCTOANIMX H3 OOJBIIOrO 4Hcaa crymenuil. [Ipu stom Ha-
JA€HO YCTAaHOBJIEHO JIHIIL CYIIEeCTBOBAHHC Ha I0OKHOM Hefe 6OJbLIOrO 06-
Jgaka, npoctupawinerocs ot 1=160° 1o 240° npu b=—140°

HepaBsnomepHocTh B pachpefelNeHHH TallakTHK ¢ He(y, IOMHMO T0i, KoTopasi Bbi3-
BaHa ImorJolleHneM B Hamed [asakTuke, 1eTKo 0003HaAyaeTcs yixKe B CJAyuae rajiakrTux
karasora Hsman u ditMc (npeienpHast sesinunHa 13 70). Jta HepaBHOMEPHOCTb CBfi3aHa B
OCHOBHOM C cyulecTBoBanueM Mectuoii Cyvrepradaxktnku. Eine GoJiee spkO BbIpaxena ie-
parHOMepHOCTb B pe3dyabTatax nojacueroB Uleiina ¢ Bupranesa (npegesapHasi BenuyHHa
18m 4). TIpm 3TOM HEOLHOPOAHOCTH MeJKOro MacmitaGa 0OYCJI0BJIeHB COCPELOTOUHEN
ranakTHk B ckomseHusx. OaHako umelorcss u Gojice KPYNHble HEOTHOPOAHOCTH, KOTODAE
BLI3BaHL! TeHJEHIHeH CKOIJIeHUH 00pa30BBIBATL TPVINLL, KOTOpble NOLOOHH OOCYKIAeH-
HBIM  BbllUE CYNepraJakTHKaM.

CorsiacHo naHHbIM [IBHWKKH H APYI'HX aBTOPOB, HEPAaBHOMEPHOCTH B paclpele/eHHH
rajJaxkTHK pPaclpoOCTPAHAIOTCH A0 Npefesa, ADCTHAKEMOro c moMompel [lajdoMapckoro te-
Jeckona tuna IHmuara (moutnw g0 20™M).

B xayectse mpuMepa MOMKHO HpHBecTH Ooabmue obJaka rajakTHK B palioue CKOu-
aenust Cesepuoii Kopouel. OjHaKo ANA H3VUEHHT TCHAEHUHH CKOIUIEHHA K CKY4HBaHUIO
npeacTapiseT OOJBIIOK HHTEpec HCCAeOBaHie pacnpeleseliHs ILUEHTPOB CKOMIeHHH ra-
naktuk. Takce wuccliefosanue Obliio npoussegeno Alenem 1o cuHumkam [lanomapckoro
araaca. IlosyueHHble UM pe3yJbTaThl MOATBEPXKAalCT HEOAHOPOAHOCTH B pacnpeleseHHH
CKONJIEeHHil.

1IBuKKH cudTaer, 4TO OCHOBHast MpHuMHa naluslodaeMblX HEQAHOPOAHOCTEH B pa--
npelesieHHH CKOMJEHHA—KJIOUKOBAaTasA CTPYKTyYpa NOIJIOUIAIONIEro MeXKraJaKTHIECKOro Ibi-
JeBoro BemnecTsa. Ero aprymMeHTH B II0Ab3y HaJlHYyHfl B ONPEIEJEHHBIX HaNpaB/JeHHAX
Me3KTaJaKTHYeCKOTO NOIJIOIeHus, No-BuauMomy, yoesntelpHs. OJHaKD He BCe OTKJIOHEHH?
OT OAHOPOAHOCTH MOFYT ObITh OOLSICHEHB TaxkkM Ofpa3oM. IT03TOMY TPHXOAHTCS CUHTAThH-
Cs ¢ peanbHOfl HepaBHOMEPHOCTBIO B pachpejeledHid TadakTHK Ha caMblx GOJBLIKX pac-
CTOSHHSIX OT Hac.

St nBa $akTa TOBOPAT O TOM, UTO OCYLIECTBJsieTCA BTOpas albTepHa-
THBA, T, € UYTO CYNeprajakTHKH CYUIeCTBYIOT, HO PAaCCTOAHUI MEXAY HHAMH
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NpPUMEPHO TOrO Ke MOPsAKa, KaK H HX AdameTpbl. XOTdA, TaKuM 06pasom,
NPUXOAUTCS COMIACHTBCST ¢ CYIHECTBOBAHHCM OTIAENBHLIX CYNCeprasakTHK,
CJEeYIOUIHE BOMPOCHL  OCTAIOTCA HEBbISICHEIHBIMIL

a) Kakoi npoyent CKONACHUl eqAaKIusx 8x00Ur 6 3TiL CUCTEMbL boaec
8blcOK020 nopadra? BopipaKena JIM TEHICHIHA K CKYYHBAHHUIO CKOTJIEHH i
OJMHAKOBO CHJbHO Yy JIBYX HM3BECTHBIX THIIOB CKOIUICHHI (cdepHueckue u
paccesHubie)? Ha 3Tu BOmpocel MOxHO OyAeT OTBETHTH JIHLIL HA OCHOBA-
HHH Gosiee MOAPOGHBIX (HOTOMETPHUCCKHX H CTATHCTHYECKHX HCCJICAOBAHHH.

6) B Kaxocii creneu 2aAQKTUKW HUZKOL CBETUMOCTU MOBTOPANOT Npo-
CTPAHCTBeHHOe PACApedencHile 2QAAKTUR EbICOKOL C8eTUMOCTU?

Kak yKasbitmaIoCh BbIIE, COCPEAOTOYCRHOCTh TaJaKTHK B CKOIJICHHSIX
JIOBOJILHO XOPOINO YCTAHOBJAEHd [0 OTHOUICHHIO K OOBEKTaM BBICOKOH CBe-
THMOCTH. O/11ako 0GBLEKTH HUBKOM CBETHMGCTH, HauHHAs C pacCTostHuil 1
HECKOJILKO MUIJIJIHOHOB MAPCCKOB, JOJIZKHABI COBEPUICHHO TEPSIThCST CPeii
rafqakTiK OTAAJCHHOro (olia, W PEeNieHHe BONPOca MO OTHOUICHHIO K HItM
BeTpeuaer nspecruple sarpysneiing. Oauako 8 OTHOUICHHH ONIOro Kjacca
06BEKTOB HU3KOIl CBETIMOCTH, MMEHHO TajiaKTHK HH3KOIl NOBEPXHOCTHOI
SPKOCTH, KOG-UTC MOJKHO 3aKAIOHIThH 11a OCHOBAHWM PE3YJIbTAaTOB PadoTLl
Pusca, KOTOpHIl yCTAHOBIUI, UTO pacrnpejeaenue 00BEKTOB HH3KOH IO-
BEPXHOCTHOH sipkocTH B ckomennu Jlesbl B rpyOGBIX HepTax MNOBTOPSCT
pacipejlesieHie raJakTiK BLicokoil cserumoct. C apyroft CTOPOHbI, Mbl HC
MOZKEM CKa3aTh, COCTABJAAIOT JH TaJaKTHKNH TPeie/blio HH3KOH  1OBepX-
HOCTHOH spKocTH (cHeTembl Thma rajgaktukn B CKy/abnTOpe HAM OO LEKT
[IBukku B Kosepore) obiee MEKraJaKTHUCCKOE TMOJE HIH KOHUEHTPHPY-
I0TC B CKOMJEHHsIX H rpymmnax.

B) Cynepearakrtuku, o KOTOPvix 2080PUAOCH 6bluie, NPeOCTABASIOT
c060ft 06BEKTHL ¢ AMaMeTpoM Topsiiaka 20 man nc. Ecau oHu siBasiorcs
Haubosee KPYMHBIMH HEO]HOPOJHOCTSIMH B pacnpeleJcHHH TalakTHK, TO
MOXKHO OXKHJAaTh, YTO TNPOCTPAHCTBeHHBble siyeilxu pasmepom 50 uau 100
MJIH. TIC V3Ke BYAYT NPHOJH3UTETLHO DABHLL APYr APYLY IO KOJHYECTBY CO-
Jlep:Kallerocss B HHUX BelecTBa (rajlaKTHK).

OnHako BO3MOMKHO, UG CYILECTBYIOT HEOIHOPOJAHOCTH GOsee KPYIHOID
macuraba. Bonpoc 10T MOMKeT ObBIThL peilled TOIbKO Ha OCHOBAHMH HCCJE-
JIOBaHUA paclpe/iesenus caabbiXx cKolieHn!l rajJakTok (1o Beanunns  21™)
HJI¥ K€ Ha OCHOBAaHMH HCCJEJOBAHUS pacnpelieseHHss BHEraJaKTHYECKHX
paJHOMCTOYHHKOB. Peledne 3TOro Bompoca KpafiHe BaX{HO A 060CHOBA-
HMA TeX MJM HHBIX KOCMOJoruueckux Teopuii. Ceflyac MOXKHO TOJbKO VYT-
BepK/1aTh, UTO HeT HUKAKUX yKasaHHil, OupaBIbIBAIOMIHX NocTynaar o6 On-
HOPOMXHOCTH, BBOAHUMBIH OOBIYHO KOCMOJIOTaMH.

r) Bolule yice YnoMUHAAOCH O HAAILULLU CePbe3Hbly CBUOCTeNbCT8 1
NOAb3Y CYULECTBOBAHLS MENSANAKTULECKOA Nblaesol Marepuu. B cBs3u ¢
3TUM CcJeayeT BooflUle YKasaTh Ha KejaleJbHOCTh HCCJAEJOBaHHA BCeEX
BHAOB MEXKTaJakTHUeCKOro BellecTsa. Yxke celffuac MOXKHO TOBOPHTb O
peasbHOCTH HEKOTOPBIX H3 3TUX BHAOB! '

Cgetast MexkrasJakTuueckKass MaT2pld, 3aMOJHsioulass HHOTAA LeH-
TpaJbHYI 4YacTh 0o6bema, 3aHHMaeMOTO CKONJIEHHSIMH rajdakTHK. Bce gaH-
Hble TOBOPAT O TOM, 4YTO 3TO CBeTJIOe BeleCcTBO, TaK e, Kak H HalbJwjpac-
MBble YacTO B mapax rajaKTHK MOCTBl H [I€PEMBIYKHM, COCTOHT H3 3Be3A.

2. MexrasakTHueckie ImapoBbic cKomsieHusi. Hekoropele u3 Hux 06-
HapyxXeHBsl Ha paccrosinusix cBeime 100000 me or Hac.

3. BoibGpouleHHBle W3 HeApP TajaKTHK TUraHTcKHe ob6Jaka peJIATHBHCT-
CKHMX 3JeKTpoHOB. Hanpumep, pamuoncrounuk LleHTaBp A COCTOHT H3 Tpex
nogo6HHX 006JaKOB, a HCTOYHHK JleGeib A—wu3 aByx. Kaxkaoe us rakux
06J1aKOB IO CBOHM pasMmepaM NPeBOCXOJHT HOPMaJbHbie rajakTHKH. MHO-
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e U3 3THX OO0JIaKOB HECOMHEHHO YCHeJd paccesiTbCst B MeKraJakTHyec-
KOM IIPDOCTPaHCTBE. :

4. ITorsomaromice nbiyieBoe BelecTso. JLaHubIX O pasmepax OTACALHBIX
00/1aKOB TIBIJIEBBIX Macc HeT.

5. HeiiTpanbHble rasoBbic MacChl, KOTOpHIC, OLHAKO, IPUCYTCTBYIOT B
CTOJb HEGOJBLIIOM KOJMHYECTBE, UTO HCNYcKAEMOC HMH H3JyuyeHHe (nanpn-
Mep, B JIHHHH A=2] CM) 10 CHX TOp He yAaJoCh yBEPCHHO O01dDPYIKHTH.

Her comHuenns, uto Kamablii M3 3THX BHAOB MeKIaJaKTHUECKOTO Be-
IIecTBa 3aCJay)KHBaeT CHCIMAJBHOTO HCCJEI0BAHN.

II. FJIABHEWUIME ®AKTbI, OTHOCSIUMECSI K KUHEMATHUKE H
JNHAMHKE CHCTEM TAJIAKTHK

Hawu 3Ha®us o JABHKCHHSX B MHUpe TalakTHK OrpPaHHuHBAIOTCS
CBEJ(EHHSIMH O JIYUeBBIX CKOPOCTAX TPHOAM3HUTEJNBHO THICAUM TaJakTHX,
Hukakux cBeJeHHIl O TAHTEHIMAJABHBIX CKOPOCTSIX MBI He umeceM. OIHAKO
VKE HMEIOLUIHecs] JaHHLIE O JIYYEBBhIX CKODOCTAX, AOOLITHIE NMOUTH IICJAHKOM
Ha oGcepsatopuax Mayut Buucon, ITasovapckoit n JInkexoil, crassar me-
pel HaMH caMmbie TPpyAHbie npobJaembl, ¢ KAaKEMH Korja-aubo uMesa iesd
aCTPOHOMHUS.

Best copokynnocTh Hab/0aaeMblX TalaKkiuK NpeicTasaseT co6oll yacTh
HEKOTOPOH TDAHAHO3HOH CHCTEMbI, KOTOPVIO Mul HasbiBaeMm MeraragaxTi-
KOofl. 1o moHsTHe MerarasakTHKH HMEeT CMBLICJA HE3aBHCHMO OT OTBETA
Ha BONPOC O CYIIECTBOBAHNH TaJaKTHK Bd€ 3TOI cHCTEeMBl. BaxKHeHAlInM
(aKTOM, YCTAHOBJICHHLIM Ha OCHOBAHHMH HalNX CBEJCHHH O JYU4CBHIX CKO-
POCTSAX TaNaKTHK, SBJASCTCS pacliupeHd:s MerarasakTHKH.

BriBeeHHBIT W3 3VMIHPHYECKHX JaHKMLiX 3aKoH Xa66.a

V,=FHr,

coOJIIOaIOIIHIICST C TOUHOCTBIO 10 HeboJbIIHX (GAYKTYaluil 1Js 3HaYeHHMA
T, JOXOAALIHX MOYTH JO 2 MJAPJ. IC, TOBOPUT O NPHOMH3HTENBHON 01HODPOL-
HOCTH Hab/01aeMoro paclIHpeHHsI.

Bce nonbiTkH Hafitn BMecto [eommiaep-sddexra kakoe-HHOYAbL Apyroe
00DbACHEHHE KPACHOMY CMEUIEHUIO OKa3aJHCh HCKYCCTBEHHBIMH H Gespe3y.ib-
tTaTHbIMH. [To3TOMY npu paccMOTpeHHH BCex BOMNPOCOB, KacaroOUHXCsl MpPH-
poabl H ocobeHHO 3BodOLMM MeTaraqakTEKH, Mbl JTOJXKHB YYHTHIBATH
SIBJIEHHS pacUIHPeHHUS.

Koneuno, sakon XaG6sa crnpaBeiJuB JHIIbL B cpeaHeM. B npomosne-
HHe K CKOPOCTH, ONpeleneHHOH mno ¢opmyse Xabb6aa, KaxKAoe CKOMJeHHE
raJjakTHK H KaxKJaf TajJakTHKa [0 OTHOLUIEHHIO K IEHTPY TSMKECTH CBOETO
CKOIJICHHSI HMEIOT CBOM HeKyJsipHble ckopoctu. Tak, B MectHoit ['pynme,
rlie PacCTOsIHUSl MEKAY TaJaKTHKaMH MaJjbi, OTHOCHTE/NbHBIE CKOPOCTH OIl-
pemeJssioTCsl TJaBHBIM 00pa3oM MeKYJISPHBIMH IBHKEHHUSIMH OTICJAbHBIX
uneHoB. Ho vxe OauKaiiliiie CKOMJIEHHS TaJaKTHK U OJHXKallline BHEUIHHC
TPYNNbl OT HAc YAAJAdIOTCS, YTO CBWACTEJNBCTBYET O MAJOCTH TEKyJ/ISPHBIX
CKOPOCTEl 3TUX CKOMJCHU W TPYNN MO CRAaBHEHHIO C CHCTEMaTHUECKHMH
cKopocTaMHi yaaseHus mno ¢opmyse Xab606.1a.

UucneHHoe 3HaueHWe MOCTOssHHOK H umeerT orpomHoe 3HadeHHe, IOC-
KOJIBKY €ro 3HaHHe IMO3BOJISIET ONPeAeIHTb PacCTOAHHEe OO0 CaMBIX OTRd-
JeHHbIX ckomyeHuil, K coxanenuio, 370 *HaueHHe TOYHO He H3BeCTHO. Mox-
HO ¢ GOJblUN{l cTeneHbI0 BePOSATHOCTH yTBEPKAAThb, UTO OHO JICKHT TIe-TO
B TIpeienax

60 &M/cek-Mnc<<H<<140 xwm/cex-Mic,

a ¢ HEKOTOPBIM PHCKOM, YTO OHO 3aKJ/JAIO4YEHO B NMPOMEXKYTKE
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70 kM/cex-Mnc<<H<<100 &wm/cex-Mne

B coOTBeTCTBHU ¢ peayabratamu Caupeljgxa (1958). Mel He Oyaem BXO-
IuTh B OOCYXKIEHHE BONPOCOB, CBA3AHHBIX C ONpeAeJeHHeM 3HaucHus H.
OTMeTHM JHIb, YTO NPH BCEX YCJAOBHAX 3dKOH Xab6Jja MO3BOJSET XOPO-
[I0 OUEHHBATb OTHOCUTEAbHDIE PACCTOSHUL.

BropeiM BaxKHBIM (AKTOM, OTHOCSAUIMMCH K JIBMIKEHUAM TalaKTHK,
ABJSAETCS HaJHYHE HEKOTOPOIl AUCHEPCHH CKOPOCTedl B KaxKJOM H3 CKOI-
JeHHH TaJaKTHK, YTO CBS3aHO ¢ BHYTPEHHHMH ABHXKEHHUSIMH B 3THX CKOI-
JICHUSIX.

Ecan ckonsieHne HaXOAUTCSA B CTAHHOHAPHOM COCTOSIHHH HJH IO TPO-
LIeCTBHY HEKOTOPOTO BPEMEHU JOJKHO OPWITH B CTAllHOHAPHOE COCTOSIHHL,
TO €ro IMoJHas 3Heprust £ JojKHaA OLITh OTpPHULLATENLHOH

E=T4+U<O,

rie T u U—cooTBeTcTBeHHO KHHETHYeCKash M TMOTEeHUUAJJbHAs IHEPTHsS CHC-
tembl. Ecan xe E>0, To cucrema ne MozeT MpUHTH B CTalHOHAPHOE COC-
TOSHHE, W 10 KpafiHe#l Mepe 4YacTb ee UJSHOB JOJKHA YHTH B 6eCKOHeu-
HOCTb.

WMcenenoBaHAs MOCTeAHAX JIET MOKAa3aJdH, UTO AJS HEKOTOPBIX Pyl
U KPaTHBIX CHCTEM KHHeTHYecKass SHepTHST BHYTPEHHUX IBHKEHHII, ornpene-
JIeHHasT M0 JIYUeBBIM CKOPOCTSIM, BO MHOTO pa3 IMPEBOCXOIHT BEPOSITHBIC
3HAYeHHsT abGCOMIOTHON BENHUYMHB TNOTEHUKAaJbHON 3HEPrHH, HCUHCAEHHOI
B NPENNOJNIOKeHHH, 4TO OCHOBHAsi Macca CKOIJICHHA COCPeJOTOUEeHA B ee
ralakTHKaX M uT0 OTHOLUGHHe Macchl K cBerumocTH f=M/L nast panHOro
THNA TaJaKTHK TOrQ JKe INMOpsjaKa, KakK B Tex cJjyuyadx, KOria 3TO OTHO-
LICHHE VYJ1aBajioCh ONPelesiTh Ha OCHOBAKHH HCCJACIOBAHHS BpalleHus
ranaktik. OTciofna GBLIO CAeNaHO 3aKJIOYeHHWe, YTO HEKOTOPHEe TPYNNbl K
CKOIMJICHHS UMEIOT IOJOKHTCABHYIO SHEPIHIO H JIOJIKHBl PACCCATHCA B IIPOC-
tpancrse. Takoil BBIBOJ MPULLIOCH JAesaaTbh, HaNpuMep, MO OTHOWIEHHIO K
cKomieHusiM  ragakTHk B [leBe u Tepkysece, a TakKxKe K CPaBHHTENbHO
61u3koit or mHac rpynme B Ckynabnrope. Ilocnennuit cayuafi, nmpoananusa-
poBaHHBIH TOAPOGHO ne Boxymepom, sBJAseTCs OCCOEHHO PAa3HTENbHBIM,
TaK KaK KHHETHUecKas SHEPrHsi TMPeBOCXOIUT BBIUHCACHHOE abCoMI0THOE
3HaueHHe NOTEeHIHAaJbHOW, HO-BHAMMOMY, Ha IIOJTOPA HWJIH JBa TMOpsAKa.

TTOCKOJIbKY TMOJIOXKHTEIbHAS JHEPrus JO0JKHA INPUBOAHTL K yXOAY
4aCTH 4JIeHOB CKOIJIEHHS, a HHOTAa W K [OJHOMY DacCesHMIO CKOTJIeHUst
MOJKHO JyMaTh, YTO HMEETCS HEUYTO OoOlLIce MeXKAY SBJIEHHAMH HeCTaIHo
HAapHOCTH CKOIUIEHHH, C OJHOI CTOPOHBI, i siBJlenueM pacmmperus Mera.
TaJakTHKH—C APYyroi.

[TpoMeXyTOYHYIO POJNIb B 3ITOM OTHOIUEHMH JAOJIKHBI HUTPaTh CHCTEMBI
tuma MecTHO#t CymepranaxTtuku. Kak H3BeCTHO, COCTaBJSIONINE ee dacTi
ypansgwoTes Apyr ot apyra. Hanpuwmep, ckorniedwe B epe uiam rpymnna,
cesizannasg ¢ M 81, ynansitorest or Mecrdoit [pynnbl rajakTik.

To, uro O6HUIO CKa3aHO OTHOCHTENBLHO TOAHOH BHYTpPeHHell 3Hepruu
CKOTLICHHH TaJlakTHK, OCTAeTCsl CNPaBeRNUBLIM W B OTHOLIEHHWHM KPAaTHBIX
cucreM. ITo-BHARMOMY, HEKOTOPBIe KPaTHLIC CHCTEMBl HMEIOT IOJOMKUTEJ]b-
HBIC TOJHLe 3HeprHu. Bcee 3TH $axThl 34CTABJAKT CUHTATH, YTO COOTBCT-
CTBYIOIIHE TaJaKTHKH CPaBHHTENbHO MOJIOALI HX Bo3pacT nopsiaka 10° jer.

OHaKo He3aBHCHMO OT 3HaKa MNoJHOW 3HeprHu oOpaulaer Ha ce6s1 BHHU-
MaHde enle OJHa OCOGEHHOCTb COBOKYIHOCTH KPaTHbIX (TPOHHBIX, yeTBep-
HBIX H T. J.) rajakTuk. Kak H3BecTHO, nojasJsioniee. 6OJbIIHHCTBO Kpar-
Holx 36e30 uMeeT KoHbHUTYpauuM «OOBIKHOBEHHOIO» THNA, B TO BpeMsd
kaK KoHburypauuu tuna «Tpaneumuu OpwoHas COCTABJASIOT HE3HAUHTENh-
neiit mpoment (<109%). Cpenu KpaTHBIX TajJakTHK [PHMEPHO IMOJOBHHA
cucggeM uMeeT KoHburypanuu THna Tpanenuny. TTOCKONLKY CHCTeMB THIA
4—321
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Tpaneunn, Kax nNpaBHJO, HECTAGMIBLHBI, Mbl MOXEM 3aKJIOUHTh, 9TO
BpeMs, Npolle/liee CO BpeMeHH 06pasoBaHlsi 3THX KPaTHBIX TPYNm, mpe-
BOCXOJHUT He 6oJiec 4eM B HECKONBbKG pa3 MePHOL O6palleHuss B TaKoil
KpaTHOIl cHCTeMe, KOTOpBIii B CBOIO O4YepeJb H3MePsieTcss UH(pPaMH O
10° o 5-10° ager.

Hakonel, caenyer OTMETHTb, 4TO MpPEANOJNOKEHHE 06 OTPHUATENLHOC-
TH 3HePrHH BCeX [BOHHBIX TlaNaKTHK HHCTJAA NPHBOAHUT K HEBEPOSTHO
GonplinM 3HaueHHAM Macc KommoHeHT (ITefinxk), mosTomy mMeroTest oc-
HOBAHUSA JIONYCTHTb, YTO HEKOTOPLIC H3 JIBOWHLIX TaJakTHK TaKiKe HMeIor
MIOJIOKHUTEJbHYIO 3HepPrHulo.
¢ B CBepXTECHBHIX CHCTEMAX, K4KOBBIMI SIBJASIOTCS PajHOTaJaKTHKH,
HabJI0al0TC 3HAYHTEJIbHBIE DPA3HOCTH CKOPOCTed KoMioLeHT. Tak, Ha-
npumep, B paanoranaktuke Ilepceit A ata pasHocts pocruraer 3000 Kum/cex.
Takum o6pasoM, u 3TH mapbl 06/a74l0T [OJOXKHTEABHOH 3Hepruefi. Cor-
JJACHO HauleMy B3IVIAAY, Mbl 34ech nabJaiofaeM obpa3oBaHue TaKOH maphl
M3 OLHOH TraJlaKTHKH.

Hanbneiiliee HaKOM/JIeHHE HaHHLIX O JYUYeBHIX CKOPOCTSX TaJaKTHK
NMO3BOJIUT paspelIaTb MHOTHEe HEpEUICHHble BONPOCH HX KHHEMATHKH U
NMHAMHUKH. HexoTopbie M2 STHX HEPEUIEHHBIX BOMNPOCOB IEPEUHCIEHNI
HHXKe. ,

a) bosee 10unve onpedeaenie NOCTCAKRHOL 3AKOHQ KPACHO20 CMe-
wenus. DT0 O3HAYACT YTOUHEHHE LIKANLl BHEraJaKTHUYECKHX paccTostHuil,

6) Onpedesenue xapaxrepa 3asucuMocTy KpAacHo2o cumeweHus 9t
paccroanus npu o4eHv 00AbuUX 3HAYeHusix nocaeOnezo. HecoMmuenHO,
MBI JOJDKHBI HalJI0jaTbh HapylleHHe JHHeHHOH 3aBUCHMOCTH. OIHAKO
IJsl pelieHHss (GYHAAMEHTAAbHEIX KOCMOJOTHYECKHX BONIPOCOB BEChbMa
BaXKHO 3HATh, B KaKyI0 CTOPOHY HMEET MECTO OTKJIOHeHHEe OT JHHEIHOCTH,
ABJISIETCS JIM BEJIMYHHA STONO OTKJOHEHds He3aBUCHMOH OT HanpaBJeHHS.

B) Ouenv sanmcno onpedenurTs nexyiaprivle CKOPOCTu YEHTPog TAadcec-
Ti OTOeAbHbLX CKONACHWN 2QAAKTUK, T. €. OTKJIOHGHHE MX HAGJI0LaeMblX
ckopocteil o1 Qopmyan Xab6aa. ITo HMEeT CYLIECTBEHHOe 3HAYEHHE IJisl
pelleHnsl BONPOCOB O TEHETHYECKOH CBfI3M MEXIY COCeIHHMH CKOTITEHUS -
mMd. Ho nist ompemenenuss yKasaHHBIX OTKAOHEHHI HYXKHO HAYYHTBCS G60-
Jiee  TOYHO OMNpeAe/siTb PAacCTOSIHUS OTAANeHHBIX CKOIJIEHHH He3aBHCHMO
oT 3akoHa Xa606.a. '

r) [aa peuwienus muoeux B0RPOCOS CUHAMUKU CKONAEHUL 2QAQKTUK
U KparHolx 2ANQKTUK HEOOXo0uMO YMeTo OnpedesaTs Maccel NOCAOHUX.
K coxanenuio, B cayyae OTHaJEHHBIX Ta/jakTHK, BXOASAIIHX B YKa3aHHBIC
CHCTEMDI, MBI ONpeJe/sieM MacChl CTAaTHCTHUECKH, NpeAnoJjaras OTpHiia-
TeJbHBIl 3HAK 3HEPTHH, a TaK:kKe NPHMEHHMOCTb TeOpeMbl BHDHAJA.

HyxHno onperenuts Maccw rajiakTHK, BXOAAIINX XOTS Obl B GJHKail-
UIHe CKOIJIEHHSI, He3dBHCHMO OT 3TOTO MpeAMNoJoxKeHHS. Bmecre ¢ TeMm
HeoOX0AHUMO HafiTH CocOObl OLEHKH 10 kKpaliHell Mepe BepXHeH TI'DaHHLbL
BO3MOXKHBIX MEKraJakKTHYCCKHX MacC B Kamxjoil cucreMe {CKOIJIEHHE HJM
TPYIIB).

1) Hauboiree pasurenvroe Hecooresrcisue Meldy MmMaccoi CcucTemsi,
onpedenennoll u3 TeOpcMol BUPUAAQ, 1 MACCOL, HALOeHMOL u3 3HaUenuil
CBETUMOCTel] UHOUBUOYANbHOIX HACHOE CUCTEMbL, YCTAHOBACHO 8 caydar
HEKOTOPbLY  PACCESAHHbLY  CKOMACHILL "W ¢PYNR 2AAQKTUK (CKOIJCHHS B
Hese, Tepkynece, rpynnel ranaktik B Cxkyapnrtope, JleBe n 1. 1.). C
ApYroit cTopoHbl, no MueHuo LIBukkH, Goablune chepuuecKHe CKOMIEHHst
He NOKa3blBAIOT HHKAKHX IPH3HAKOB paCUIMPEHHUs.

Ilng TOMHOrC peuleHHst STOLOQ BOMPOCA HANO NOJYUHTb BO3ZMOKHAO
Gospllee YHC/IO JIYY4eBBIX CKOPOCTeH B HECKOJBKHX OJMKAMIIHX GOJbITHX
cepHUeCKHX CKOMJIEHHSIX,
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[II. HEKOTOPBIE ®AKTDI, OTHOCYJUIUECS K ITPHPOJE TAJIAKTHK
WU UX CKOIJIEHWIT

Ha6aoeHus NoKasbBaloT, uto $Hop™Mnl W BHYTPEHHHE CBOHCTBa ra-
JaKTHK BechbMa pa3noo6pasubl. UTOOBl HMeTb BO3MOXKHOCTb pasobparhes
tay6ske B INPUPOLE TaNlaKTHK, BECbMa BaXHO HMeTb JOCTATOUHO IOJHYIO
¥ BMeCTe C TeM MpPOCTYH CHCTCMY KaaccH¢uKaluHu ranakTHk. CoBeplues-
HO OYeBHJAHO, 4TO ueM Oosiee rayGokoe Qu3HUECKOoe 3HayeHue Oyiiyt
MMeTh KPHTEDPHUH, NOJOMKENHble B OCHOBY 3Toll xaaccudukaunu, tem Oodee
nose3Holi Gyjer OHA JJsi PelICHHsi BONPOCOB BierajaKkTHUYeCKOl acTpoHo-
MUH.

HaunGoaee pacnpocTpalicHHas B HacTosllee BpeMms KiaccHpHKauusa
Xa66.1a OCHOBaHA HA H3yueHHM BHEIIHHX (opM HaGJI0JaeMbIX TaJaKTHK.
Ona oxasajachb upesBbidafiio noJsieanofl, n60 B OTHOIUEHHH MMOLABJIAI-
ero GOJLUIIHHCTBA TaJaKTHK Best Hamia HHQOPMAnMs A0 NOCAELHEro
BpeMeHH CBOAMJI&Ch K AaHHBLIM O BHemHed GopMe, HHTErpajbHOM Oaecke
v BuauMoMm auamerpe. [locsaenHue jsa mapaMerpa He SIBJISIOTCA CAMHU 110
ceGe XapaKTePHCTHKAMM CHCTEMBI, NOKa ile H3BeCTHO paccrosiine. OnHAKO
3a MoCJefHHe TOAB Mbl MOJAVUMJIH BO3MOXKHOCTH NPHOJUKEHHO CYAUTh
06 aGCOMIOTHON APKOCTY W JHMHEHHOM .HaMeTpe OueHb OOJbIIOro UHC/Ia
rajJakTHK, BXOAAIIHX B 6oraTbie CKOMJICHHSi. IOCKOJNBKY CTajg0 H3BeCTHO,
yro HauboJee sIpKHe ujJeHbl 3THX CKOMJIeliHii BCeria sBJ/SIOTCA CBEpX-
FHFaHTAMH, a0COJIOTHBIE BeJHuHHB KoTopbix mopsiaka —21™ 0. CpaBHu-
Basi 9Ty aGCOMIOTHYIO BEJNHYMHY C BIAWMCI BeJuunnoil Hanbojee fPKHX
YJeHOB, Mbl MOXKE€M OueHb rpybo OLLCHHTHL PACCTOSIHME M TEM CaMbiM CBE-
TUMOCTH M a6COJIOTHBIE Pa3MEPbl BCEX CCTasJbHBIX uMeHOB. Kak ykasbl-
BaJOCh B Hauyaje HACTOSIIero IOKJaajaa, ANana3oH CBeTHMOCTEH ragakTHx
B CKOIJEHHSX O4eHb Besauk. lloctemenno crano siCHO, YTO KJacc CBETH-
MOCTM JaHHOH TajJaKTHKH (CBePXTHTaHTLI, [HTAaHThl, OOGBEKTH YMEPEHHOI
CBETHMOCTH, KapJaHMKH Wil OOGBEKTH Kpalire HH3KOH CBETHMOCTH THINA
o6bexta LIBukku B Kosepore) Bo MHOTHX cJydasix HMeeT GoJjiee Cyilect-
BEHHOE 3HaueHHe, yeM jaaxke ee dopma. BecuompuM enle pas, 4To rajsak-
THKA-CBEPXTHTAHT COJAEPXKHT B JAeCATKH MHIJHOHOB pas Oojslie 3BE3,
yeM Kakasg-1u00 rajakTHka KpafiHe HH3KCH CBETHMOCTH.

Jlnst MOHMMaHHS CBOHCTB raJlaKTHKH BaXXHOE 3HaueHHe HMeeTr H3yue-
HHe TPHPOABLI €e UEHTPAJbHOH YacTH M, B YACTHOCTH, BONPOC O HAJHYUH
B Hell HeGOJBIIOrO TO BeJHYHHe HeHTpagapHoro sigpa. JKenaateabHo, yro-
“6bl HOBLIE TIOMBITKM TIOCTPOEHHS Kjaaccu(iKalUM YUYUTHIBAJH 3HaYeHHe
CBETHMOCTH, a TakXKe, uToObl 3ajJaHue KJiacca onpenessao poJb IeH-
TpaJbHBIX 4Yacrell H, BO3MOXKHO, caMoro sijipa. Haxonel, BO3MOKHO, 4TO
MMEIOTCSl JIPYTHe, elile He H3BEeCTHble NapaMeTphl, KOTopble KpafiHe BakK-
HBl JJIg ONHCAHHS COCTOSIHHSL TaJaKTHKH.

HenaBro npepsmoxeHnas xkaaccudukaung Moprana, yuuThiBaionias
cTereHp KOHHIEHTPAIHH CBETHMOCTH, B H3BECTHOH CTeleHH OTBeYaer Oj-
HOMY U3 3THX noJoxeHuil. OnHaKO 3azanue Kjgacca Moprana ocTasasieT
CBETHMOCTh HeolpepesneHHol. B nocsenHux pa6Gorax BaH pen Bepra ne-
JaeTcsl TONBITKA BBECTH MNapamerp, onpepenseMblii H3 HabawgaeMOil
(OpMBI TaNaKTHKH, HO IO CYLIECTBY ONpPeLeasioIIUil ee CBETHMOCTh. T0
OueHb yHZauyHbIH npuHIHO. K coxKajeHHo, OjHAaKO, Kjaaccudukaius Ban
geH bBepra He #BisieTcs YHHBEPC2JbHON M OXBATHIBAET TOJBKO CHHpaJh
Sosee NO3AHHX THMOB. [lo3TOMYy caeayer mymarh, uYTO B JAaJbHeilliem
OyAyT TpelJOXKEeHBl HOBBIe KJjaccH(HKaINuHn, CTaBsllHe 3ajauy onpene-
JIMTh CYUIEeCTBEHHBIe [1apaMeTpbl KaxaoH TaJakKTHKH. '

BaxneliniuM mocTHKeHHEM BTOpPOH UETBEPTH HAIEro CTOJNETHS SBH-
JIOCh HpejAcTaBJeHHe O CYLIeCTBOBAHHH MOJACHCTEM B rajgaktukax (JIuna-
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6aan, Kyxkapkun, DBaange) 1 passbix TuNOB 3Be3mHOro HacejgeHus. B
HEKOTOPHIX TajlakTHKax, HampuMmep B cHcreMax THna EQ, MB uMeeM 10-
BOJIbHO GOJIBIIYIO OXHOPOAHOCTL EacesNeHHsi. B Takux cayuasix MOMKHO
YTBEPAK1aTh, YTO BCS TaJAKTHKA COCTOHT TOJABKO H3 OAHOH IIOJCHCTEMDL.
ITO cnpaBeaHBO, B YACTHOCTH, 110 CTHOWIEHHIO K TaKHM uieHam MecTHoi
Upynno,  xak cucrema B Ckyasntope, raaaktuky M 32 uw NGC 147. B
OTJIHUHE OT MHEHHsl, KOrfga-to Bhickasauuorc Daane, no-suaumomy, 8
npupoje Mb He HabJaiofaeM CHCTEM, COCTOSIIIMX LEJAHKOM H3 HacesaeHus
I tnna (nacesenue cnHpatbHEIX pykasoB). OAHAKO BO MHOIHMX —C/ydasi
FaJlaKTHKY [PEACTABJAAIOT COOOH CYNEpNO3HIHI0 JBYX HWJIH HECKOJBKHX
IOJICHCTEM, COJEPIKALIUX pa3Hble THUIB HACEJICHHS.

Tak, aunzoBujaHbIe ranakTHKd (S0) cocTOAT M3 ABYX NOACHCTEM, B
CBOIO OYepeNb COCTOSANIMX H3 3BE3JHOr0 HaceNeHHs chepHuecKol cocras-
Jasgouieil u gucka. 'mrantexkue cnumpanm tuna M 31 cocroar us cdepu-
YeCKO#l cocraBasoulefi, AHCKAa H CIHPAJblbiX PYKaBoB. Bo3MOXKHO, 410
rHeobxoauMo Gostee moxapobrOe aesenue. [IJst Hac, ONHAKO, BAxKHO, 4TO B
IaHHOM CJIyyae HMeeT MeCTO CYNeproO3utiis PAa3JHUHBIX [10JCHCTEM,

Hmeroninecst 1aHHble TOBOPAT O TOM, UTO HACEJEHHE Pa3JHUHBIX IO~
CHCTEM NPOXOAHUT Pa3iHuHbIE, APYr OT JIPYra HE3aBHCHMBIE IYTH 3BOJIO-
uud. EcTh ocHoBanust cumrath, urc CpeiHuil BO3PACT 3BE3H PA3IHUHBIX
TOJICHCTEM Takike passandeH. [Tosywaercs, uto, ecnd He cuuTaTh THHAMH-
YECKOT0 B3aMMOACHCTBHS, Ka)Iast M3 IMOJCIHCTEM JKHBET CBOEH OTiAenb-
HOH JKH3HBIO. VIMeHHO 3TO BasKHO NpPM CIHCAHUH TajJlaKTHK KaK COCTaB-
HBIX CHCTeM, MOJYUIBUIUXCS KaK Obl B PE3YJabTATEe NPOCTOL CYNEPROZULUL
nodcucrem.

O6 OTHOCHTENLHONl HE3aBUCHUMOCTH DA3AHYHLIX MOACHCTEM, BXOMSILHX
B COCTaB ONHON M TOM 7K€ TrajJaKTHKH, CBHJIETeibCTBYET TO, UTO CTeNneHb
PasBHTHS OAKOIl U3 NOACTHCTEM (B CMBIC/ie GOraTcTBa MOJCHCTEMBl H ee
pasmepa) He 3aBHCHT OT CTENEHH P&a3BHTHI APYTOH TOLCHCTEMBL.

Tax, manpumep, cheprueckas noacucTema ranaktaka M 31 no ceoe-
My 0OTaTcTBY M pasMepaM He OTJIHY&ETCsl CHUJABHO OT HOPMAJbHON rasak-
tuku rtuna EOQ, obnajaomeil a6coqioTHoll BeJHUHHON pKoJ0—19 ™ (.
Mexkay TeM, MOC/TEIHSIsI BOBCE HE CONCPIKUT HACENCHHS IJIOCKOI MOLCHC-
TeMBl H CHHPaJbHBIX DPYKaBoB, B TO BpeMsi Kak M 31 umeer MmolmHbIe
CHHpaJibHBle pyKaBa H 6HOrato HacCeJeHHEld [HCK.

C 2T0ft TOUKH 3pEHHA HHTEPECHBI TaKMKe TE CHCTEMBI, KOTOpBblE 3aHH-
MaioT MPOMENKYTOUHOE NOJIOXKEHHE, T. €. TAKHE, B KOTOPBIX OJHA M3 MOJ-
CHCTEM Da3BUTa OUYEHb CHJIBHO, B TO BPEMSI KaK /JAPyras CpPaBHHTENbHO
Oenna. 3ameuaTelbHBIM mpumepom siasercss NGC 5128 (paIHOUCTOUHHK
Lenrasp A), KoTopas Ha Iepeiep:KaHHbIX CHHMKAX IPEeICTaBASeTCs
THIaHTCKOH 3JUIMIITHYECKON TasakTHKON, 0AHZKO Ha caMOM JeJe B CBoeil
UEHTPAJLHOH YaCTH COLACPNKHT €1a060 Pa3BETYI MIOCKYIO NOACHCTEMY, B
KOTOPYIO BXOAHMT MHOTI'O IOIJIOUIAIONIEr0 RellecTBa. Kax IOKa3add Hecde-
RoBaHHs cynpyros DspOuazkeil, ocnoBadHbie HA H3MEPEHHSX JIYUEBBIX
CKOPOCTEH B 3TOH MJOCKOH NOACHCTEME, KBATOPHAJbHAs MJIOCKOCTh IOC-
JelHeil TNPUGAU3UTENbHO NeprneHIHKY/sipHAa K 3KBATOPHANBHONH IJIGCKOCTH
SJTANTHYECKOH MOACHCTEMB. JTO XOPOIIAd MVIIOCTPALHS K yTBEPIKICHHI)
O He3aBHCHMOCTH mnojcucteM. IIpyrumM HHTepecHHIM NpPHMEpPOM SBJSETCH
rasaktuka NGC 3718. CnupanbHble pyKasa 5Tofl ralaKTHKH 06J1a/1a10T Ma-
JIOH MOIUHOCTbIO, OfHaKo, B oTauyue ot NGC 5128, npoctupaiorest nase-
KO 3a mpenenn o0beMa, 3aHAMAaeMoro cdepHueckoll INOACHCTeMOi. B
3TOH TalakTHKe IUIOCKGCTh COCPeNOTOUEHHs TEMHOTO BellecTBa HaKJO-
HeHa K 5KBATOPHAJbHOH TJOCKOCTH 3JJHITHYECKOH MOACHCTEMBI IPUMEPHO
Ha 25° 4YTO TAKKE TOBOPHT O HE3ABHCUMOCTH MOJICHCTEMHI, ’
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MoxkuHo O6bl10 OB TPHBECTH M IPOTHBONOJOXKHBIE INPHMEpPBI, KOria
cepHyeckas NOACHCTEMa pasBuTa Becbma €1abo, a miockas npeacrabJie-
Ha OueHb CHIbHO. OUeBHHO, 4TO TAKHM IDHMEPOM MOXKET CAYXKUTb BoJib-
woe MarennanoBo O6aaxo. To, uro B 3ToM 06JaKe uMeercst cpepuuec-
Kasl MOJACHCTEMa, CJeiyeT XOTsl Obl M3 NMPUCYTCTBHS IO KpaiiHeil mepe Tpex
JeCSiITKOB LIaPOBBIX CKOIVICHHI, CXOAHBIX ¢ IMAPOBBIMH CKONJICHHSMH B
nameit Tanaktuke 1 M 31. K coxanenuio, apyrue oO0beKThl CHepHUEcKHX
MOACHCTEM OYeHb TPYAHO BBHIAEJNUTh Ha (DOHe HaceJeHHs MJIOCKOIl COCTaB-
asiiomell. ITosToMy TpyJAHO cKaszaTh, Ha KaKHe 3JIIHITHYECKHE CHCTeMDI
noxoxa cdepuueckas cocrapisioliass boasmoro Maresianosa Odaaka.
Cyzis Mo pachpeieeHHI0 IIapoBLIX CKONJEHHHA H 1O HX KOJMYECTBY 9TO
NOJKHA OBbITh 3JIJHITHUECKAs TajakTuKa yMmepeHHofi csernumoctd (M~
—16™), obnanarouiasi MaJbM TpaJHeHTOM NJIOTHOCTH OT LEHTpa K Kpato.
H3BecTHO, 4TO NPU TEpexoje OT CBEPXIHTAHTCKHX JIJIHITHYCCKHX FadaKTHK
K 3/JHITHYECKHM TaJakKTHKaM YMepeHHON CBeTHMOCTH BCe Uaulle BCTpCYa-
I0TC OOBEKTHI, ITOKA3blBAOLIHE MaJjbld TpaieHT IIJIOTHOCTH.

Boinle MBI TOBOPHJIM O CPaBHHTEAbHGIT HE3aBHCHUMOCTH  Pas3J/HUYHBIX
HOACHCTEM, BXOMSIIIUX B OAHY H Ty »Ke rajaxktuky. OaHako B OJHOM OT-
HOILIEHHH CBSI3b MEXKAY NOACHCTEMAMH IIOUTH HOCTOSHHO cOOJI0AAeTCs ¢ OueHpb
Goapiioil cTporocThio. Mel uMeeM B BHAY Hajauuue obuiero uentpa. Llentp
cepHUECKOH MOJCHCTEMBI COBINAJAeT C HEHTPOM JHCKa M BMecTe C TeM C
00/1aCTbIO, M3 KOTOPBIX BBIXOJST CIHpandbLible pyKaBa. Kak H3BeCTHO uH3
HabJ IofeHHA OuHKaHIWHX TaJaKTHK BBICOKON CBETHMOCTH, B 3TOM LEHTpE
pacnogaraercst 06BIUHO AAPO, HMeIOLee pasMephbl BCEro B HECKOJbKO mMap-
cekoB (MeHbILIe, yeM AMaMeTp OOBLIYHOTO LiapeBOro ckomjaenusd). EctectBeH-
HO BO3HHKAET MBIC/Jb, UTO MPOHUCXONKAEHHC OTACAbHBIX, IOYTH HE3aBHCHMBIX
JpYr OT JApyra NoJCHCTeM KakKHM-To 00paszoM CBsI3aHO C Ha/lMuYHeM YKa-
3aHHOrO sjpa. ,

B HexOTOpLIX rajlakTHKax cjelbl siiep He obHapyxkeHbl. Tak o6CTOHT
nesio, Hanpumep, B caydae NGC 185 muu B cayuae cucteMbl B CKYJIbITO-
pe. Oanako ob6paTuM BHUMaHHe Ha abCOJIOTHbIE BeJMYHHB paccMaTpH-
BaeMblx sagep. ¥ M 31 ¢ororpaduueckass BenuuuHa anpa paBHa —1176.
Y M 32 ona pasia —I11m1. ¥ M 33 mmeem M=—107"3. ¥ NGC 147

=_5uw.Q. Cosnaercs BheuaTJeHnde, uir0 abCOJIOTHAsl BeJAHYKHHA s11pa
yMeHpIIARTCSl C YMEHbIIIGHHEM TIpajnenTa riaoTHOCTH. [loatoMy c/enoBaso
KaK pa3 oxuaath, uro y NGC 185 u B cucremax tuna CxyabnTopa, Tak
e, Kak, Moxer ObiTh, B Marejuianopix O6/1akax, sApo [TOJNKHO HMETbH
elle GoJee HH3KYK CBeTHMOCTb, uem B NGC 147. Ecau ona mopsaka M=
—92"  To OYeBHAHO, UTO SIAPO 3artepsaercd cpedu 3Besx. OTMeTHM, 4TO B
MareanatoBblx OO6nakax sapa OYAVT HezaMeTHHIMH Ja)Ke B TOM CJyuae,
ecan y HiEX M=—5" TI0o3TOMYy Npex/IeBLEeMEHHO JeaTh OKOHYATeJbHBIH
BEIBOJ, OO OTCYTCTBHH siep B 3rux cucremax. OaHako eciu sApa B HAX
CYyLIeCTBYIOT, TO OHH JAOJIKHBI 00/1aiaTb MaJoil MOLIHOCTHIO.

Brilile yKa3biBaaoCh, YTO KOHLUEHTPHYNQCThL MOJCHCTEM B KaxKAOH ra-
JaKTHKe cobJiofaercs BecbMa cTporo. OQHAKO MMeEIOTCs OTAeNbHbIE CJy-
uay HapylleHHst KOHIEHTPHUYHOCTH. B KkauecTBe mpuMepa MOXKHO [PHUBECTH
NGC 4438 B cxomjienuu JleBbl, Tie [B€ TOACHCTEMBl SIBHO CMEIICHHI IO
OTHOILLEHHIO APYT K ApPYTY.

HMMeeTcst HEKOTOPOE .CXOACTBO MEXKIY TaJaKTHKaMH H CKOTJICHHAMU
ranakTHK. OHO BBIpaxKaercsi B TOM, 4TC 1OJOOHO TOMY, KaK B rajlakTHKax
3Be3JHOE HAaCeJeHHE MOJKHO rpy60 pasiegHTh Ha [1Ba OCHOBHBIX THOA, B
CKOMJICHHAX TaJaKTHK HX uJeHbl TaKxKe MOXKHO OTHCCTH K JBYM DPas/nu-
HBIM THIaM Hacejedudsi. K mepBoMy TUNY OTHOCATCS CHHPaJbHble H HENp4-
BUJbHBIE TaJakKTHKH, KO BTOPOMY—3JIHilTHUECKHE M JHH30BHAHBIE (SO,
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BoraTtble cdepuueckue CKOIIEHHA TajakKTHK THIA CKOIJIeHUs B Bo-
Jocax Beponuku coiepxar raaBHbIM o6paszoM Hacesende tuna 1l Pac-
cesiHHBle 00J/1aKa rajJakTHK, NI0J00Hble GJAN3KOMY K HaM o0Jaky B boabwmoii
Meageuie, MOYTH HE COAEPKAT IAJTHITHYCCKHX TaJaKTHK BBLICOKON CBe-
tuMocTd. bauskas x #am rpynna ranakrax B Ckyasnrope (m—m=27 ™ (),
HcejaeaoBannas ae BokysepoM, He cOLepKHT Ee TOABKO IJJUNTHYCCKHX Ta-
JIAKTHK, HO M rajaktuk TunoB SO, Sa u Sh. B 3Ty rpynny BXOIAAT TOJbLKO
cnoupaJdy MO3AHHX INOoAKJaaccoB. PaccesiiHoe ckomiedue B JleBe cojepuiit
KaK THIaHTCKHe 3JJIUITHUECKHEe, TaK H CililpajbHble CHCTEMBHI,

CrpaiunBaercsi, MOMHO AU 8 ITOM  CALuQe 2080PUTL O CYNEPHROJUL LI
pasauunelx nodcucrtem 8 00HOM CKonAenuu? HyKHO npu3Harth, uYTO He
BO BCeX CJyuasx HaOAoAaloTcd NPH3HAKYU CJAOMXKEHHs ABYX KBa3HHe3aBH-
CUMBIX CyOCKOMJEeHHH B 0aHO ckomjeHHe. OAHAKO B HEKOTOPDIX CJydasx
HMeIoTCsl SIBHblEe CBUIETEAbCTBA B NOJb3Y 270ro. Tak, B ckouneHnu B Bo-
jgocax BepoHuk#u onna u3 uedtpaibibix rasaktuk (NGC 4874), ssasto-
nasicsi CBepxXruraHToM THiia SO, sBHO OKpy)KeHa CHMMETPHUHBIM obJaa-
KOM 3JJTHITHYECKHX TaJaKTHK MeHpluuX cseTuMmocrtell. BHemude sta rpya-
na oueHp noxexka Ha ranaktuky NGC 4486, OKpyKeHHYIO IHapOBLIMH
CKOMJIeHusAMH. TOJNBKO B 3ITOM cJjyvyae L(apOBble CKOIVIEHHS 3aMCHEHbI
3JIIANTAYECKHMH TajlakKTHKaMu yMepenroii cgetamoctd. K BoT 3ra rpymua
aanOTHYeCKUX ragakTuk ¢ NGC 4874 B neHTpe Kak Obl HajsoXKeHna Ha
Goraroe ckomjgeHHe, 06Jajfaiollce MEHBLUIMM TPAJAKEHTOM IUIOTHOCTH.

[To-BuauMOMYy, B cCJayyae pAaCCeSIHHBIX CKOIVIEHHH TrajaKTHK MLl MoO-
KeM Haiitu ropaspo Oogblle fBJeHHM, CBHICTENbCTBYIOUIHX O CYIEpIO3n-
LHH OTAENbHBIX TIpynn, OdeHb XOPOWIMM I[IPUMEPOM 3TOTO SABJASETCS 1le-
nouka sipkux ranakTHK M 84, M 86, NGC 4435, NGC 4438 u 1p. B crome-
nuu B IleBe. Kak ykasasa HeCKOJbKO JeT Hazajn MapkapsiH, ata lenouka—-
He cayuafHoe oOpasoBaHHe, a HajdoyKeHa Ha cKomeHue B JleBe Kak HEKO-
TOpasl CaMmoCTosiTe/bHast Tpynna.

BriosiHe BO3MOXKHO, 4TO BCOOGIIE paccesiHHble CKOMJCHHUS TajakKTHK
1peACTaBAAOT cOo00il pe3yabTaT CJa0XKeHdHd U HaJOXKEHHS HEKOTOPOro
yrcaa HoAOOHBIX TPYII, B Pe3y/apTaTe YEro U IOJAydyaerTcst HX HenpaBH./Ib-
Hast (QopmMma. '

B 310t CBsi3H cJeAyeT BCIOMHHTL O CYHIGCTBOBAHMH CKOMJIEHMII (H/H
Tpymni), KOTOPbIE COCTOAT M3 OJHOI LeHTPadbHOIl TaJaKTHKH, OKDPYKCHHOIi
MEHBIUHM HJAH OOJBLIKEM UYHCAOM 00BEKTOB GoJiec HH3KOH cBeTHMOCTH. K
YuCay MOLOOHBIX OOBEKTOB OTHOCHTCA, Hanpumep, rpymnna Bokpyr M 101,
Mbl nopuepkupaem 3TOoT Qakrt, H60 B 3THK CIyyasiy OGUIHOCTH MPOHCXOK-
JleHHs1 LeHTPaJbHOH TraNakKTHKH M ee CJAOBIX CHYTHHKOB NpPeJCTaBJASETCH
HecomHeHHoH. OnHAaKoO HeOGXOAHMMO OTMETH1b, UTO Hapsily ¢ 3THMH CHC-
TEeMaMH HMEIOTCSI TPYIIbL, COCTOSAILME HOMTH HCKJ/IOUHTENbHO M3 CBEPXIH-
rautos. Ilpumepom Takoft rpynnsl ssasercss Ksurer Credana. Oxouao
3THX CBEPXIHIaHTOB, B IIPOTHBOMOJIOXKHOCTL TPEABIAYIIEMY CJIYYalo, Mul
ne nabJaiofaeM CKOJbKO-HMOYAb 3aMETHOrO 4McJa TajdakTHK HHU3KOI
CBETHMOCTH. Bmpouem, He HCKJIIOUeHO, UYY0 HMeeTCcs paspbiB  (GYHKLKi
CBETHMOCTH M 4YTO 3Ta CHCTE€Ma COJEP3KHT KaKoe-TO WHICJAO rajlakTHK ¢
aGCoMIOTHOH BeJHYMHON cjabee NpeleNbHON BEJIHUHHEBL, €Ille JOCTYIIHOH
nabmionenusm. IIpuBeneHHble 37ech (axTH Hapsily ¢ TeM, YTO ObLIO
CKa3aHo B HauaJjJe [0KJalda 00 HCK/TIOUHTENbHOM ToJoxkeHndn M 31 u Ha-
wed anaktuxu B Mecthoil pynne, roopsit o GoJibllioM KOCMOTroHHYeC-
KOM 3HA4YeHHH CBEPXTHTAHTCKHX TaJaKTHK B CKOIMJIEHHSIX H IPYIIiax.

M3 ckazaHHOro TakKe $§ICHO, UTO Hapsijiy- C MCCjaefoBaipHeM 0Oorarnix
CKOMJIEHHH Tra/jakTHK KpafiHe Ba)KHO HMeTh KaK MOXKHO 0oJibille JaHHDLIX
0 cpaBHHTeNbHO OefHBIX rpynmax. B uacThocry, 6Gbl10 Obl - CYIIECTBEHHO
BLISICHHTD BO3MOYKHOCTH CYLICCTBOBAHHSI H30/1HPOBAHHBIX TIPYII, COCTO%-
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IHX HMCKJIOUHTEJbHO H3 FajlaKTHK HH3KOH cBeTHMocTH. Ecam takux rpymnn
HeT, TO. 5T0 O3Hauajo Obl, YTO B (OPMHPCGBAHHH KapJHKOBBIX [asaKTHK
pelamouyo pojb HrpaloT KOCMOTOHHYECKHE MPOLECCH, HPOHCXOAALIHE B
rajJakTHKax BBICOKOH CBETHMOCTH.

Hecmorpsi Ha HeKoTOopble ycnexd B 00JacTu H3YUYeHHst XapakTepa
3BE3JHOr0 HaCeJeHHsI rajakTHK H Pa3JHIHBIX CYOCHCTeM, BCe Ke CJeny-
eT NpH3HATh, YTO B 3TOM HampaBJeHHH CieJaHbl JHIIb IepBble LIaru.

Heo6xoauMo paJbleiilliee HaKOIJIeHHe NaHHHIX O COCTaBe HaceJeHHT
Ha OCHOBE CHNEKTPOCKOMHUYCCKHX [JAaHHBIX (B Hanpap/ieHHH, YKasaHHOM
MoprasoM H MsfiooM) ¥ KOJHYECTBEHHOTO aHaJH3a CLieKTPopOTOMETpII-
YyecKHX KpUBBIX (MapkapsiH u Ap.).

Hpyrofi BaKHBII BOMPOC 3aK/II0YaeTCsi B aHaJjlide NIPHPOALL PYKaBOD
ranakTHk. [Ipu ojHOH K TOfl Ke CTeNeHW PACKPBITOCTH H JJHHE PYKaBoOB
GoraTcTBO HX AacCOUHAlUsIMH COBEPHIEHHD pAasJHYHO B PAa3JHYHBIX CJY-
yasx. Halitu Koppesnsinuio Xapakrepa DyKapos C JAPYTHMH IapaMeTpaMii
raJakTHKH o03HauaeT TMNPHOJM3UTLCS K MNCHUMAHHIO NPHUYHH YKa3aHHBIX
pasanuui.

Oco6eHHo 0oJblIOH HHTEpPEC NPEACTABJIAIOT CHHpPAJbHBe TaJaKTHKH
¢ nepemblukamMu (SB). K coxanenuio, ¥Mpl He mnpeicras/isfeM cebe IOJ-
HOCTbIO, B UeM pasHHIla MeKAy HacejeHKeM IepeMblueK H pykasos. Ha-
BECTHC JMINb, YTO OOBIYHO IBET IepeMblieK 3HAUHTEJbHO KpacHee ILBeTa
PYKaBOB M YTO PYKaBa II03TOMY COJAEPIKAT OTHOCHTENbHO OoJiblliee KOJH-
4ecTBO MOJIOABIX 3Be3d. OcofeHHO BaxKHO BBISCHHTb, HAaCKOJBKO Iepe-
MBIYKH GOraThl OTKPBITHIMH CKOMJIEHHSIMH U 3Be3JaMU-CBEPXTHIaHTAMH.

IV. PACIIMPEHHOE I[IOHMMAHHE S$BJIEHHWS CYIIEPITO3UILINHN

Brilie yKe TOBOPWIOCL 06 OT/€JABHBIX CJyuyasX, KOrja LEeHTPHl IOA-
CHCTEM, CJAarapollUX JaHHYI0 TaJakTHKY, CMeIleHbl M0 OTHOLIEHHIO APYT
K apyry. Ho Mbl 3HaeM ApyrHe raJakTHKH, KOTOpble SBJSIOTCS [IBOH-
HBIMHM, HO (aKTHUECKH CBJI3aHHBIMH MexKly co00fi MarepHasbHON Cpeloil,
¥ TO3TOMY MOIYT pPaccMaTpUBaThCsl TaKxkKe KaK OJHHOUHbIE CHCTEMB!.
Xopoimumu npumepamu sBasitoress M 51 u ramaxkruka NGC 7752—7753.
EcTecTBEHHO B TaKOM CJyyae CUHTATh, YTO 31€Chb MBI HMEEM JeJO CO CJY-
YyasiMH, KOIjJlda LeHTPhl NOJACHCTEM pa3ouLlich. XOPOUIHA NpPHUMEpP TaKxe
IC 1613, rme 1o oJHy CTOPOHY OT OCHOBHOI MacChi FaJaKkTHKH HAXOAUTCsT TH-
raHTCKUH KOHIVIOMEpaT TOpfAYHX 3Be3[, CBOGEro poja accoluaunus, KOoTo:
PYIO C OJMHAKOBBIM [PAaBOM MOJKHO CUHTATh W YaCThi0 OCHOBHOH rasak-
THKH H OT/I€JbHOA TrajakTHKOH-CyTHHKOM. BroJiHe BeposiTHO, uTO 373
CBepXaccolMalts, COCTosllasi M3 ropadY4x THraHtos, obpasoBajlach ToO-
pasjio 103xe, UeM OcCTa/jbHasg TajJakTHKa.

Takoil ke cayuaii Mbl uMeem B ragaxTike IC 2574. K cesepy ot oc-
HOBHOIl YaCTH 3TOfl TaJlakKTHKHM pachoJaraercst sipkas CBepXacCoUMauHf.
OHp efiBa COelMHEHB Mexkay cobofl HaMeualoLHMCS PYKaBOM.

B ¢BA3W C 3TUM CKJhaJbiBaeTcsl IPEACTaBJEHHE O TOM, 4TO pa3BHTHE
raJJakTHKH OOVCJOBJEHO [OC/IeI0BATENbEBM 0o6paszoBaHieM pPasJiyHbBIX
noJgcucTeM, npHiYeM Ta HJAH HHad IoACHCTEMA, a HHOI'/Zla W rpynmna noa-
CHCTEM C HOBBIM HEHTPOM MOKeT CTaThb CHVIHHKOM OCHOBHOH TafaKTHKH.
Takoe mnpejacTas/JeHuHe [O3BOJSET CUMTAThH, uTO oOpasoBaHHe CHYTHHKA H
BO3HHKHOBEHHe HOBOH TMOJACHCTEMB B Mpejenax JaHHONR rajdakTHKH—ARB-
JIGHHS!, POJCTBeHHLIe Mex1y coboii. Bosee Toro, MOXKHO AyMaTh, 4TO
MHOTHA 2TH 9BJEHHS CONPOBOXKAAlOT ADyr Jjpvra. Tak, Hanpumep, B
Tex cJayuasx, Korja CHOHPaJLHLI pyVKas coellHdeT LEHTpP JaHHOH ra-
JAKTHKI CO COYTHHKOM, €CTeCTBEHHO CUHTaTh, UTO BO3HHKHOBCHHEC ClIH-

paJIbHOro pyKapa H BOSHUKHOBEHHE CHOYTHHKA CONPOBOXKAAIOT APYyTr ApPY-
ra.
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I“IaIEOHeu, KaKOK-1H00 CuyTHUK tHna cucteMbl B CKydabnrope, obpa-
AKIHACA BOKPYI' OCHOBHOH TrasllakKTHKH, MaJio OTJHYdeTcs 10 MacliTa-
6aM W npupojle HaceJeHHs OT LIApPOBOro cxomwieHus. lllaposble ckomie-
HHsl, HECOMHEHHO, BOBHHKAIOT B pe€3yJbTare BHYTPEHHHX HPOLECCOB, MPO-
HCXOJSIHIHX B OCHOBHOH raslakTHKe. ECTecTBeHHO JONYCTHTb TO XKe CaMoe
B OTHOLIEHHH CHYTHHKOB THna CKyJabmnropa.

V. SBJIEHMS HECTAUMOHAPHOCIHU B TAJIAKTHMKAX

o cux nop Mbl TOBOPHJIH O TalaKTHK&X KaK CTAaTHYECKHX 06paso-
BaHuax. OAHaKo B TIajJakTHKaX, OCOOEHHO B CBEPXIHIAHTAX, NPOHCXOAST
TaKie sBJEHHA [eCTAUHOHAPHOrO XapakTepa, [PEACTABJASAIOLINE Bbi14i0-
uuiicss uHTEpec.

Mpi He roBopHM 34ech O mnpolieccax ase3joobpaszosanust B O- u T-
accouuamusaX, XOTsi OHM H MMEIOT CYUIeCTBEHHOe 3HauyeHHe JJisl JKHU3HH ra-
JakTuk. Mpl nMeeMm B BHAYy OoJjiee ObLICTpBE H3MEHEHHS, KOTOpPble HeEIo-
cpeicTBeHHO HalOawoaarorcs. MHTepecHo, wio OOJIBIIMHCTBO 3ITHX HECTa-
LHOHAPHBIX fABJEHHN CBA3aHO ¢ sApaMil TrajJakTHK H jake MOMKET pac-
CMAaTPHBATLCA KaK IIPOsiBJCHHE aKTHBHOH J€yTeJNbHOCTH ITHX Siiep.

a) H3 yenrpaavrot vactru nauicii IQAQKTUKW APOUCXOOUT UCTEYeHU?
Helrpaabroeo sodopoda. D10 sBJIE€HHE OOHADPYMEHO TOJJIaHACKHMH ac-
TpoHOMaMH H3 paauonabsiogenuii B aunuu 21 cm. Touno Takoe Ke 4B-
JieHHe HCTeueHHs1 raszos u3 gapa M 31 obuapyueHo MioHueM B pe3yiib-
Tare HccJeJoBaHust JUHHH A 3727. B oboux cavuasix HHTEHCHBHOCThL HC-
TEUEHHsI J0CTHraeT TNOPSAKa OJHOH COJHEeUHOfi Mmacchl B rof. IT0T pe-
3YyJBTAT CTPAHHBIM 00pPa30oM HE COOTBETCTBYET IIMEIOLLIMCA OUeHKAM
Macc rajJakTHUeCKHX saep (nopsiaka 107 M.)

6) ¥ Hexoropelx easaxTuk, 00aradarouiuy A0pamu BbICOKOL C6ETU-
mocru, Kax nokazaa CelipepT, 3MUCCUOHINQA AUHUSL AWST27 CUAbHO pai-
HiUpeHa, UTO COOTBETCTBYET CKOPOCTSAM JBIDKEHHSI NOPSIAKA HECKOJIbKHX
THICSY KHJIOMETPOB B CeKYHIY. DTH CKOPOCTH NPEBOCXOAT OObIUHbBIE JLJis
rajJakTHK CKOpPOCTH OTpbiBa. M mostoMy, HeCOMHEHHO, Mbl HMeeM jeso C
MOIIHBIMH  IOTOKAMH BEIIECTBA, BBIPLIBAIOLIErOCS H3 SAPa CO CTOJb
GOJBLIIMME CKOPOCTSMH M 3aTeM pAacCeHBaKIIerocs B MeXKTralaKTHUSCKOM
npoctpanctse. [lo-BHAHMOMY, B 3TOM C/yuae KOJHYECTBO HCTEKAIOILEro
BelecTBA HaMHOIO IPEBOCXOJHT COOTBETCIBYIOUIYIO BEJHUYHHY JJIsL HA-
miefi Tanmaktuky v M 31, Caeayer o)KujgaTb, UTO aHaJOTHYHYIO MPHPOILY
HUMeT Te M3 ToJyOhX rajqakTHK Apo, vV KOTOPLIX 3MHCCHOHHBIC JIHHHII
HHTEHCHBHBI B OKOJIOSII€PHOI 06JaCTH.

B) B camom yentpe paduoearaxtuxi: NGC 4486 mor rarxe HaOaiw-
daem aunuro h 3727 u, no-sudumomy, G08CALHO CUAbLHOE UCTEYEHUe 2432
co cropocTeto 0koao 500 Kafcex. ComocTsBisisi 3TO € HajJHUHeM DAH-
aJqbHOH CTPYH, HCXOAflIefl H3 LEeHTPpa 3TOW rajJakTHKH Hapyxy H COHEp-
JKalllefl CryuleHHs, Japllie HHTeHCHBHOE [ aiMOH3JyyeHHe, MBI NPHUXOAHM
K BBIBOAY, UTO CIYILeHHsI OLIIM BBIOPOUIEHB! M3 LEHTPaJbHOTO sjapa ra-
JAaKTHKH ¢ GoJbLIHMH CKopoctsimu. llossipusamus cBera 3THX CrymieHmil
YKa3blBaeT Ha HaJHYHe B HHX 3/€KTPOHOB BEICOKOH sHepruu. OJHAKO 3T
crylleHns He siBasiorcs o6pasoBaHusMu Macmtaba KpaGosuanoin Tv-
MAHHOCTH. DHeprHs HX paiHOU3JIVUEHH:, H3MepeHHas B abGCOMIOTHDBIX
¢MHUIAX, B ACCATKH MHJIJAHOHOB pa3 Oosrure. Eciu yuecTb, UTO H JUiH-
TEJLHOCTb PAJAMHOM3JIYUEHHst B 9TOM Cjydae JoJ/uKHA ObiTb [0 KpadHed
Mepe B ThiCsUy pa3 GoJiblle, TO Mbl IPHXOAHM K BBIBOAY O TOM, UYTO 3anacil
SHEPrHH B 3THX CIVHIEHHSX B MHJJIMAPJ Pa3 NPEBOCXOMST NOJHBIH 3amnac
sgeprun KpaGosHiHofil TyMaHHOCTH. VIHGIME C/IOBaMM, 3TH CrYLIEHH: IO
CBOEl SHEPrHH W Macce I0JKHB OblThb OOGBEKTaMH Maclutaba HeBOIbIIHX
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rallakTHK, 4YTO HAXOJUTCSI B COOTBETCTBMM ¢ HX alCOJIOTHOI BeJAHYMHOI
B (Qororpaduueckux Jayuax.

Boibpoutens sin 6blH 3TH CrVUIEHHsI H3 /1pa TalaKTHKH KaK roTO-
Bble 00/1aKa PeNATHBHCTCKUX 3/1€KTPOHOB KJH, YTO BEPOsATHee, M3 sAApa
Obliid BbIOpoLIeHbl 00DHEKTEl, HENPEPLIBHO CG3/ai0llHe HOBble TOTOKH TaKHX
9JIEKTPOHOB,—3TO Apyroidl ponpoc. OaHAKO BaxKHO, YTO H3 siipa CHrauT-
CKOIl TrajlaKTHKH MOrYT OLITb BBIOPOLUEHBE TaKHE IPaHAHO3HBIE CryLIeHHS,
UTO OHATb-TAKH MaJjlo BJAMKETCs C HaWMMH CBCACHHAMHM O Maccax siaep
rajakTHk. .

r) Hro npoucxodur & Odpyeux paduocarakrukax, eopasdo TPpyoHee
ucroarosars. Mpl 3HaeM, ojHakKo, uTo Kak pas rajnaktika NGC 1275
(ITepceit A) Bxoaut B uncio tex ranaxtvk CelipepTa, B KOTOPBIX Jili-
Husg A 3727, Habmojaemasi B LEHTPaAbHOIl 006JaCTH, CHJABHO pPaclIHpeHa.
HMupiMu c1oBaMM, H B 3TOM Cjyude NPOHMCXOAHT HHTEHCHBHOE HCTEYeHHe
BemlecTsa M3 sapa. Hadauune aBvx sjaep B pajuoranaktoke JleGejin A
YKasbiBaer Kak OyAT0 Ha NPOHCILEAIIHMIl HeldaBHO TPOLECC pasjeseHins
SIAPA, UTO, B CBSI3M C PAa3BHTLIMH Bbillle COOGpa<eHHsMH, JOJXKHO I[pH-
BECTH K 0OpasoBaHHIO MOJACHCTEM € pasJnUHBIMH LEHTPaMH, a B Aajb-
HefllleM—K 00pa3oBaHHIO ABOMHOM TajakiukH.

Bo Besxom cayuae npumep NGC 5128 (Ilentanp A) rtakuke FOBOPUT
O TOM, YTO #1pa TaNaKTAK ClHOCOOHB BulbpachizaTe JHOG0 OrpoMHBIE 00-
JiaKa PeJHITHBHCTCKHX 3J€KTPOHOB, JuOO K€ BeIIecTBO, CHocobHoe B
JajpHellleM co37aBaTh Takue ob6Jaka.

Tax win HHadye, pajHOTaNaKTHKH SABJSIOTCS CHCTEMAMH, B KOTOPBIX
OeHTpadbHBie sApa INPOSBJAAIOT OTPOMHYIO AKTHBHOCTHL BIVIOTH [0 CO3/4d-
HHSl HOBBIX CIYIUEHHH, HOBBIX TMOJCHCTEM, a BO3MOXKHO M HOBBLIX rajax-
THK. [lo3TOMy B JanHOM CJyuae Mbl MOXKEM CM€JI0 TOBOPHTb O KOCMO-
COHURECKOU AKTUSHOCTY sAdep, XOTs HaM He H3BECTHO, 3a CYeT KaKHX
MacC IPOABJSIETCS 3Ta AaKTHBHOCTD.

) Han ussecrnol eueanrckue 2arQKTUKU, U3 UEHTPAAbHOLY 00AQCTEl
KOTOPoLY RPOUCXOOUT ucTewexue cTpyid. B MOCHEAHHX COAEPIKATCA TOJY-
Oble rajgakTHKu ¢ aOCOMIOTHEIMH BeJHUHHAMH TOPAAKa -—15 ", T. e. HMelo-
LIMH  GOJIBILYIO CBEeTHMOCTh, udeMm cryleune B NGC 4486. ITpumepamii
f0800HBIX rajsakTuk gpasiores NGC 3561 n IC 1182, Bui6poc Takmx
CrYLIeHHI—elle OJHH BH1 KOCMOTOHHYCCKCGIT AKTHBHOCTH silep TrajakTHK.

e) Tor akr, uro cnuparsuele pyxasa Oepyr HAuaaro OT camux f0ep
2QAAKTUK, CBUOETEALCTOYeT O TOM, UYTO U SAPONOCHUe CRUPALLHLLY
pPYKABO8 HENOCPEJCTEEHHO CBABAHO ¢ SAIPOM.

K) Paduonabarodenus yewtpa Haulel 2QAAKTURU, NPOUIBEDeHHbL
[lapuiickum w Opyeumu, ceudeTeivcT8YOT 0 Tom, 4TO cocTosnue sdpa,
cocrosiweco Kax Oydro MPeuUMylecT8eHHO Us 3830 NO30HUX TUROB, DE3KO
OTAUM@eTCS OT COCTOAHUA dpyeux epynnupocox hodobHolx 38e30 (nanpu-
mep, waposory ckonserui). CaMo siipo Hamwed [alakTHKH SIBJASETCS He-
TOUHHKOM TeIIOBOH Pa/IHOSMHCCHA, B TO BpeMs KaK OKpyzKamomlias o03-
JlacTh ¢ anamerpom nopsska 9500 nc—06JacTbi0 CHABHOTO HETEIIOBOID
H3JIYUeHHsl. DTH (akThl TOBOPAT O TOM, UTG (H3UUECKOE COCTOSHHE YKa-
3aHHBIX $17eP CH/IABLHO OTJHYALTCS OT COCTOSIHUA OOBIUHBIX 3BE3AHBIX [PVII-
IIIPOBOK.

Onna u3z BawmHeHIIMX 3ajay, KOTOPbie CTOSIT nepej HaMH B o6Jac-
TH H3YUEHHsI HCTEUEHHsI BeILeCTBa M BBIOPOCOB H3 sjJep TaJlaKTHK,~—Iie-
pexoa K KOJHYeCTBEHHLIM OLEHKaM BHIODACHIBAEMBIX MacC. DTO OLAHHAKO-
BO OTHOCHTCS KaK K TajlakTHKaM, LeHTpaJibhble 4acTH KOTOPBIX HCAyCKa-
0T JIMHUHM H3JAYYeHHd, TaK M K PajHOrAM&KTHKAM H JIPYTHM CJAYYasM,
KOrjla MbI HMeeM /IeJ0 C JAHCKPeTHBIMHI BHIGpPOCAMH.
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YKe nMmeiouinecs: CKyjHble (QaKTbl TOBOGPAT O TOM, UTO 3TH AalHBE
-MOTYT NPHBECTH K MNPOTHBOPEYHIO € 34KOHOM COXPAHEHHs SHeprum - (i
BellecTBA) B €ro COBPEMEHHOH (opme, OrpalHIeHHON W3BECTHBIMH HAM
popmamn sHepruu, u norpe6oBaTL 00OOLICHHS 3TOTO 3aKOHA.

3AKJIIOYUEHHE

Mel BUAMM, UTO BaKHeHLIHE NPOLECCH B ZKH3HH OOJbBIINX TIafdakTHK
ONpPEAeJAIOTCS “aKTHBHOH JeATeIbHOCTBIO KX sijep. dTa AesiTelbHOCTD
BLIpAKaeTCst B PasiHuHBIX (POpPMaX, O KOTOPBIX TOBOPHJIOCH Bbillle, Hai-
Oojiee HHTEpeCHBl, OAHAKO, JBa BHja aKTHBHOCTH sigep. OMHH H3 HHX
CBsi3aH ¢ o0pasoBaHHeM CHHPa/bHLIX DYKaBOB, a APYyroi—c GopMupo-
BaHMeM 3Be3/] H 3Be3JIHLIX CKOMJEHHH cgepHuecKod cocrapJasiomied. 1lo-
BUAAMOMY, 3TH SIBJIEHHS NPOMCXOAAT HA PasHLIX 3TalaX PASBUTHS M COI-
POBOKAAIOTCA COOTBETCTBYIOIIHMH H3MeHEHHAMH B fipax. Bmecre ¢ Tem
ClAe/lyeT OTMETHTb, YTO CaM NPOHECC BOSHHKHOBEHHS KaxkIOrO ‘THNA
NO/ICHCTEM B PasJHyYHbIX CAyuasx JoJzKed HMeTb pa3Hblil xapaxrep. Tax,
HanpuMep, rajgaxktuka M 32 ne cojepxKHr, HO-BHAHMOMY, 11apooGpasHbIX
CKOIIEHHH, B TO BpeMs KaK JAPyroil CHYTHMK TYMAHHOCTH AHAPOMeALl
NGC 205 copepxur no KpaitHefi Mepe JAeSsTb WIAPOBHIX CKomieHuit. Ca-
MOe YAHBHTeNbHOE 3aKJI0Yaercss B TOM, 4TO 1IapOBble CKOMJIEHHS NPHCYT-
CTBYIOT B TraJdakKTHKax ¢ OYeHb MaJblM [IPajHenTOM IJOTHOCTH. Ecau
NPUHATH T'HNOTe3y 00pasopanus TaJakTHK H3 NepBOHAUAABHLIX JUDPY3-
HBIX 00JIaKOB, TO KaxKeTcsl eCTECTBEHHBIM, Y10 TaKHe IUIOTHbie 06pa3oBa-
HHS, KaK MapoBble CKOMJIEHUs, BO3HHKJIY E CHCTEMaX, IJe HMewTcs 06-
JacTH OYeHb BBICOKOH INIOTHOCTH, T. €. IA& HUMElTcs H 0oJblIHe Tpaau-
eHTBl IWIOTHOCTH, OJ1HaKo, KOHEUHO, TaxHe KaueCTBEHHBbIE PacCy K IeHUs
HE MOTYT CUHTATbCH Y/IOBJETBOPHTEABHBIMH. CYLIECTBEHHO JIHIUb, UTO
KOAUHECTBO WAPOByLY CKOpaenuil, Npuxodatieecs Ha €JuHUyy CB8eTUMOCTH
chepuueckoeo HaceseHusn, MeHAeTcs OT cucreisl K cucreme. Taxum 06-
pasoM MBI noJydyaeM JONOJHHTENbHBIH HapamMerp IS XapakTepHCTHKH
cepuyeCKHX CHCTeM M noJcHcTeM. Kak 370T napaMmerp CBf3aH ¢ APYru-
MU TapaMeTpaMH 3THX xe chcTeM (rnoJHas CBETHMOCTh, [PajMeHT MJoT-
HOCTH), J[OJKHO OBbITL BbiICHEHO H3 HAOJIOICHHIL.

CratucTyueckue JaHHbie, OTHOCSIIMECS K XpaTHbIM TrajakTHKaMm H
K CKOIJIEHHSIM TaJJakTHK, TOROPAT G TOM, UTO 3TH CHCTEMBI He MOTJd
o0pasoBaThCsl MyTeM B3aHMHOIO IJIEHEHHS TMpex/Je He3aBHCHMBIX APYT
OoT Apyra rajakTtuk. [lo3ToMy KOMNOHeuUTaM YKa3aHHLIX CHCTEM HYZXKHO
NPHIHCATL COBMECTHOE NPOHCXOXKJACHHC. STOT BOmnpoc Obil  nmoapobHO
paccMOTpeH. B HamieM Joksane Ha Codbsefickoil Koudeperuuun 1958 ro-
na.

B cBere ynoMsHYTHIX Bbllle HXAHHBIX O BLIOpACBIBAHHH H3 sjep Crycr-
KOB, INpeBpalalOLIUXCA 3aTe€M B lLerble rajJakTHKH YMEepPeHHOH HJAH HH3-
KOl CBETUMOCTH, M O JAeJeHHH $,/1ep CTAHOBUTCSI BEPOSITHBIM IpejiCTaBJie-
HHe O BO3HHKHOBEHHH KPAaTHBIX CHCTeM K LeJALX TPy B pe3yabrare
JleJIeHHS OJHOTO TepPBOHATaJBLHOIO sipa Ha HECKoJAbKo faep. Bo3MoxHo,
4YTO 3TO jedenHe NPOHCXOAHT MOCHe10BATENBHO.

B rtex cayuasx, xorja B Upynie HMeeTCsl LeHTpadbHad rajdakTHKA
BLICOKOH CRETHMOCTH, BO3HMKHCBeHHE CcJaalblX TafakTHK JOJKHO OBlTo
CBSI3aHO TIJIAaBHBIM OGpa3oM ¢ AESTeNLHOCTBIO supa IaJaKTHKHM BLICOKOI
CBETHMOCTH.

06 ouenn 60ALIICH AKTUBHOCTH sijlep [AJAKTHK-CBEPXTUrAHTOB TOBO-
pUT TOT PaKT, UTO PaAJHOraJaKTHKH OOLIUHD SBJSIOTCS OJAHMMH H3 CaMbix
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SIPKHX WIEHOB CKOIVICHMil, B KOTOpBIE OHH EXOJST. Le/d Ke B CKOIVIEHHH
lMeeTcsl OJHa SIBHO JOMHHHpYIOULAsl TaJaKTHKa, TO 3T0 OOBIYHO ObiBaer
camMa paiHOraJaKTHKA. :

Ha6amoaeHus NOKaspBaioT, 4To XOTHd Bce OoJiblide CKOMJIEHHS CO-
JepKar CBEPXTHIAHTCKHE TaJaKTHKM, TO/iLKO He0OoJIblIAsl YacTb MOCAE]-
HHX sBJAsiercst pajnorasasktukaMi. Taxkum o6pasoMm, pajiHOH3/IYydATEN -
Hasi aKTHBHOCTb J0JKHA ObITh OTHOCHTENLHO KpaTKOoBpeMeHHOH ¢aszoil s
HCTOPHH pPasBHTHs ranakThk. .Cienyer JAymalb, UTO Bbl/eJeHHe PaJHOH3-
JyUalolluX areHToB JpeAcTas/sier CoOoll  sBJeHle, CONPOBOKAAIOLIE
yiaJenne u3 aiep 0Oojee MOLIHLIX Macc H, BO3MOXKHO, NpOHCXOAsliee
JUIIL Ha ONpeAedeHHOM 3Taie TOro W/ HHOrO KOCMOTOHHMECKOro mpo-
mecca.

XaTsl BHeradakTHUeCKasi acTPOHOMHA kMeeT OoJbllHe BO3MOXKHOCTI
H B OTHOILEHHH M3YU€HHs AKTHBHOCTH sijiep, BCE Ke Hallu CBEAeHHst O
pasJqMubIX BHAAX 3TOH aKTHBHOCTH KpafiHe CKyLibl. Elle MeHbile Mol
3HaeM O IapaMerpax, XapaKTePH3YIOWIMX HHTErpajbHble CBOHCTBA 3THUX
sjep (CBCTHMOCTb, Macca, LBeT, pasMepul, BpallieHue). B cBsisn ¢ 3THM
B 9TOH 0GJACTH BHEaJaKTHYECKON aCTPOHOMHHE HMeeTcs camoe OOIUIIpHOS
nosie uecaeposanist, [lepeducaum feKeTopble BO3HHKAIOUHE 31eCh BOI-
pochbl.

1. Bce au 2QAQKTiKU UMEIOT 20pQ: €CAu HeT, TO KAK0Bvl XAPAKTEPU-
CTUKU 2QAQKTUK, He umerouiux sadep? '

2. Onpedeaenue UHTCZPALbRELX XAPAKTEPUCTUK sdep OAs GOIMOMCHO
GOAbIwe20 wucAq eaAqxTUK. TIpi 3TOM HYXKHO YUHTBIBATL TPYHOCTH 3ITOI
3a7aud 110 OTHOLUICHHIO K TajaKTHKaMm ¢ OOJBIUHM IPajHeHTOM MJIOTHOCTH.
BumecTe ¢ TeM CJeLyeT OTMETHTh, 4TO ¥ MHCTHMX TFaJlakTHK Thia Sc f1po
BLIAESeTCS HACTOJABKO XOPOIIO, UTO MOXKeT OBITh HccjaenoBaHo Oes
GOJBIIOTO  BJAHSHHSA OKOJONIEPHOTO LEHTPadbHOTO  CIYLICHH.

3. Onpedeaenue 3ABUCUMOCTell MeNHIY UHTEPAALHbIMU NAPOMETPA-
M sdep U UHTESPAALHOIMU Napamerpamu araKTUk.

4. Hccaedosarue cnektpa sdep Ha npedyer 6bliBAeHUs IMUCCUOHROLY
AUHUL, A8ACHUIL 6pAUeRUA W UCTCUeHUS.

5. Hccaedosarue ceasu mexdy adpom u Nepemvidkoli ¢ AAAKTUKAX
c nepemoiuroii. Cea3p Mexcdy NePeMbldxOll U ABACHUEM UCTEHCRUA U3
a0pa. ]

6. Hecaclosanue eQAQKTuUKy ¢ Kparueimy fopani. Hsydwenue aytie-
BblX CKOPOCTEll OTJEAbHOLX KOMROHEHT Taxuy sadep.

7. 3QBUCUMOCTL YUCAQ WAPOBLLY CKONACHUL OT Npupodel adpa ea-
AQKTUKL.

XoTsl Mbl TNPHBEJH Bbllile HEKOTOPBIE COOOparKeHHs KOCMOTOHHUECKOrO
xapakrepa, OTHOCSINNECH K MPOHCXOXK/IEHHIO TalaKTHK, Mbl BCE BpeMs
CTPEMHJMCH BCe K€ O0CTaBaThCd Ha mnouse (axkron W He BAABATLCA
najekne crekyasuuu. Auanuz HabaiojeHril nokaselBaer, 4UTO ABJCHHS,
OTHOCSIIIHECST K TIPOUCXOXKIEHHIO TATAKTHK, HACTOJIbKO HEOOBIYHBI, YTO HX
GLIT0 GBI HEBO3MOZKHO TNpPEIBM/1€Th, HCXOAA H3 KaKHX-JIHGO TeOPeTHUCCKHN
NMpeiB3ATHX NOJOMKEHHI. 3/ech Mbi CHOBA CTAJKHBAeMCA C TOPasnTeldb-
HBIM ABJAEHHEM, 1IOCTOSIHHO MOBTOPSIIOUIMMCH B HCTOPHH HAYKH: KOT'Ad OHA
BTOpraeTcsi B BOBYIO O0JIACTh ABJIEHHH, ONa HaXOJMT HeOKHIaHHbBIE, Ka-
YeCTBEHNO HOBbIE 3aKOHOMEPHOCTH, BBIXOMAILHE 32 MPEeJesibl  MPeKHUX
NpEJACTaBACHHH, UTO  J1@1a8T Kak/AyIo TaKyIo ofaacrty sipjacHiH Tem HosCe Hli-

Tepecnoil. [TosToMy Ham HyXKHO emie (ojce THIATEBHO cOBUPATL QAKTLI b

HaOMI01eHHs, OO0 Julllb VBEJdHUuCHHe (LPHKH’;HE‘CKHX Jlayvipix, 0oJiee TOUHDBIC
IBeAcHuA O pealJibHbIX 0ObeKTax, BOALILT A ItH(bOpMaU,HH O CTpoeHHH pas-
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JHYHBIX yacTedl rajlakTHK H THIATEJbHDIH aHajdu3 3THX CBeJeHHd MoryT
NOMOUb HaM B paspelleHdH BO3SHHUKAIOMIUX 34eCh TPYAHBIX BOIPOCOB.

Mpumeyanne. [lokJan npeicraBiseT coGofi OJHY H3 TpPeX NEPBLIX JACKIHUIl, TOCBALEHHbLiX
aKTYyaJbHBIM IHpo6JeMaM COBPECMEHHOH  4CTPOHOMHH, OPraHH30BAHHBLIX N0 PEUICHHIO
MAC na ero XI cweszme B Bepkam B 1961 1. aas Beex yuactuugon. C Tex mop Takie
JICKI[HH, TaK Ha3bBaeMble JeknHu rno npuriaamendto (Invited Discource), craau nanbo-
Jlee BLLIAIOIHMHCS COOHTHAMH Ha cbe3gax MAC. B srom  pokaaze B. A, Ambap-
INYMHH BIEPBBIE JaJ KOCMOrOHHUCCKOE HCTOJKOBaHHE (AaKTy CyNeplOsHIIUH 1107CHC-
TeM BHYTPH TaJlaKTHK B CBETC IPEJACTABJCHHS 00 AKTHBHOCTH WX #aep.



